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^        PIONEERS  IN 
MINI  A  TURIZAJION 


Thirty  years  of  pioneering  by  UTC's  re- 
search, design,  and  engineering  staffs  as- 
sures you  quality  and  reliability  unexcelled 
in  the  industry.  UTC's  line  of  stock  and 
special  custom  buitt  items  covers  virtually 
every  transformer  and  filter  requirement  fofj 
both  military  and  commercial  use. 

UTC  replacement  type  transformers,  here 
described,  (Pri.  117  V.  50/60  cycles)  provide 
the  highest  reliability  in  this  field.  All  units 
are  low  temperature  rise,  vacuum  sealed 
against  humidity  with  special  impregnating 
materials  to  prevent  corrosion  and  electroly- 
sis. Shells  are  finished  in  attractive  high 
lustre  black  enamel. 


CHANNEL  FRAME  FILAMENT/ TRANSISTOR  TKANSFS. 

Pri.  lis  V  50/60  Cycles— Test  Volts  RMS:  1500 
Type 
No.  Secondary  W  D         H  M  Lbs. 


FT-I         1 

2.5  VCT-3A           1 

2^^     1 

VA 

1% 

2H     1 

% 

FT.2 

6.3VCT-L2A 

2% 

IH 

1% 

zv. 

y* 

FT-3        ' 

2.5  VCT-6A 

3Ki 

1J4 

2 

2"K. 

I 

FT-4 

6,3  VCT-3A 

3Ki 

ty. 

2 

2'K» 

1 

FTS 

2.5  vcraoA 

2% 

2% 

2X* 

3V, 

1V4 

FT-S 

5  VCT  3A 

^% 

2H 

25^4 

314 

IVt 

rr-7 

7.5  VCT-3A 

3'^^ 

2>4 

2X* 

3'/. 

VA 

FT-8 

6.3  VCT-BA 

4 

2Mj 

2% 

3K. 

2J4 

FT-10 

24  VCT-2A 
or  12V*4A 

4 

2% 

2j; 

3% 

ZJ'i 

FT-11 

24  VCT  I A 
or  12V-2A 

3'A 

2% 

2Jf» 

3>i 

IH 

rt'^t 

36  VCT  1. 3A 

or  18V-2.6A 

4 

1      2J4 

2H 

3Ki 

2J4 

Taps   on   pru   of    FT-13   &    FT-14 

-6%   4-0%, 


to   modify   sec.   nominsl   V| 

+  12% 


FT-13 

26  VCT-.04A 

2/, 

I'/i 

VA 

1'4 

% 

FT- 14 

26  VCT-.25A 

2y, 

1% 

I'H. 

2H 

% 

DOUBLE   SHELL   POWER    TRANSFORMERS 
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VERTICAL   SHELL  POWER  TRANSFORMERS 
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never  say  die 


Last  mouth  I  wrote  describing  the  first  few 
weeks  of  my  trip  .  ..  the  fun  side,  with  hunt- 
ing and  safari  in  "darkest"  Africa*  Tins  month 
Vd  like  to  tell  you  about  the  more  serious  side 
of  my  trip  .  ,  .  my  visit  to  six  African  countries 
and  eleven  Asian  countries- 

Since  the  balance  of  power  in  the  ITU  has 
changed  to  the  Afro-Asian  countries  and  the 
survival  of  amatcin-  radio  tlifoiigh  the  next 
ITU  frequency  allocation  conference  is  largely 
dependent  on  the  support  we  will  get  from 
these  countries.  I  wanted  to  find  out  as  best  1 
could  what  the  amateur  radio  situation  is  in 
these  countries  and  perhaps  what  might  be 
done  to  improve  it  I  wanted  to  find  out  just 
how  much  amateur  acti\dt\^  there  was,  how 
much  of  it  was  by  Europeans  and  Americans, 
and  how  much  by  locals,  I  wanted  to  find  out 
what  die  possibilities  were  of  getting  more 
local  operators  and  what,  if  anjthing,  could 
l>e  done  to  help  expand  amateur  radio  in  these 
countries.  I  wanted  to  find  out  what  sort  of 
support  amateur  radio  is  getting  from  the 
governments  of  tliese  countries. 

After  visiting  tliese  seventeen  countries  and 
talking  with  the  leading  amateurs  in  these 
unun tries  I  think  I  see  a  fairly  clear  pattern. 
While  the  pichire  looks,  on  the  surface,  very 
black  indeed  and  I  found  virtually  no  ama- 
teurs with  any  word  of  encouragement  about 
our  future,  I  believe  that,  even  though  the 
time  is  desperately  short,  we  can  accomplish 
enough  in  the  time  left  to  us  to  give  us  a 
chance  at  sui^ivaL 

Our  basic  problem  is  not  that  the  govern- 
ments of  these  countries  are  against  amateur 
radio  *  ,  .  our  difficulty  is  that  tfiey  are  almost 
ctimpletely  ignorant  about  it.  I  don't  know  if 
I  can  get  across  to  you  the  vacuum  here.  For 
instance,  I  was  talking  widi  the  Minister  of 
Communications  for  a  country  .  .  ,  this  is  the 
top  man  who  is  responsible  only  to  the  Prime 
Minister.  This  chap  was  imder  the  impression 
that  amateur  radio  had  to  do  with  taxi  two 
way  et)ninuuiicalions,  ship-to-shore  radio,  doc- 
tor  calling  services   and   the   $10   C-B  hand^ 


talkies  he  had  seen  advertised  in  America, 

Our  strong  point  with  all  of  tliese  countries 
is  that  they  need  amateur  radio  .  ,  ,  they  need 
it  badly  /•  .  desperately.  The  weak  point  is 
that  they  don't  know  they  need  it.  The  ]ob 
that  has  to  be  done  tlien  is  twofold  .  .  .  first 
we  must  make  them  aware  of  the  tremendous 
importance  of  amateur  radio  to  their  countries 
and  secondly  we  must  work  witli  them  to  nur- 
ture it  there, 

You  know,  it's  funny,  but  I've  found  that 
though  most  of  us  realize  the  value  of  amateur 
radio  to  our  countries,  few  of  us  bring  this 
point  up  when  we  have  an  opportunity  to  put 
in  a  good  word  in  the  right  place.  We  tend 
to  brag  about  the  much  less  vital  benefits  of 
our  hobby  such  as  our  abdity  to  provide  com- 
munications in  time  of  emergency,  our  value 
as  a  training  ground  for  military  nerds,  our 
propaganda  value  in  our  contacts  with  other 
countries  .  ,  ,  tourism,  etc.  All  these  are  un- 
deniable benefits  that  a  country  derives  from 
amateur  radio  .  .  .  but  ihe  one  single  most 
important  point  is  often  missed, 

One  of  the  most  fundamental  and  important 
needs  of  any  country  that  is  tr>'ing  to  develop 
is  communications.  A  comitry  can  only  devel- 
op as  fast  as  its  communications  permit  it. 
Communications  is  absolutely  basic*  Without 
communications  you  don't  have  business,  you 
don*t  have  government,  you  don't  have  a 
countiy*  And  without  people  to  build,  install, 
operate  and  repair  the  connnunications  you 
don*t  have  communications. 

The  key  to  providing  the  people  Un  com- 
munications is  obviously  amateur  radio*  Our 
hobby  provides   the   spark   of   interest  which, 
attracts  fellows  in  tlieir  teens  into  communi-j 
cations   and   electronics.    In   practice   we   find 
that  at  least  half  of  these  who  get  interested 
in  amateur  radio  eventually  go  into  electron- 
ics   and    communications.    We    find    that    a^ 
anmtry  that  encourages  amateur  radio   auto- 
matically  develops  a  generous  supply  of  self- 
trained  and  interested  men  who  are  ready  to 
help  the  eountiy  grow.  When  there  is  an  ade- 
(|uate  supply  of  amateurs  in  a  country  there 
is  no  need  to  bring  in  outside  experts  at  high 
salaries  or  to  set  up  expensive  state-run  tech- 
nical training  courses  which  produce  men  with 
book    learning    and    no    practical    experience. 
Further,  tlie  amatem"  does  not  turn  out  to  be 
the  technical  graduate  who   will   never   sully 
himself  by  actually  working  with  eqiiipment, 
lie  knows  the  gear  ,  .  .  he  has  worked  with  it 
and  he  jumps  in  when  something  has  to  be 

done. 

It  is  no  wonder  that  the  countries,  without 

(Continued  on  page  lOS) 
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SINGLE  SIDEBAND 

9mc  EXCITER-DRIVER 
50-54mc  MIXER-AMPLIFIER 

The  SBX-9  Exciter-Driver  and  the  SBA-50  Mixer-Amplifier 
provide  the  perfect  combination  for  50-54mc  SSB  operation. 
Performance,  versatility  and  reliability  are  incorporated 
into  this  new  SSB  pair.  A  tremendous  value  at  a  low  price! 


.:    I, .'  ••• ' 


Ml  111    tJin* 


rm    ll!.-'! 


»p><-^ 
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Model  SBX-9  :   Model  SBA-50 


SPECIFICATIONS: 

Exciter-Driver  9mc 
Tubes:        6BH6  Oscillator 

12AX7  Audio 

7360  Bal  Modulator 

6BA6  RF  Amplifier 
Filter:         Four  crystal  haff  lattice 

Carrier  Suppression  45db  min. 

Unwanted  SB  Atten.40db  min. 
Dutput:      Provides  voltage  drive  for 

mixer  such  as  SBA*50 
i^ontrols;    Carrier  Balance 

Microphone  Gain 

Test  Switch 

USB-LSB  Switch 
VIetering:  RF  output  for  balance 

adjust.  Two  sensitivity 

ranges  available  with 

front  panel  switch. 
Jiisc:  Relay  included  for  push-to-talk 

operation.  Crystals  for  upper 

and  lower  sideband  included. 

Requires  high  impedance  microphone* 

For  operation  on  117  vac  60  cycle  power* 

$125.00 


Order  direct  from 

nternatioriat  Crystal  Mfg.  Co, 


# 


m 
# 


Drrve: 

Output: 
Controls: 


m 
m 


SPECfFICATIONS: 

Mixer-Amplifier  50-54mc 
Tubes:        6U8A  Oscillator-Mixer 

12BY7A  Amplifier 

6360  Linear  power  amplifier 

Requires  9mc  sideband  signal 

from  SBX-9 

SSB  single  tone  10  watts 

On*Off  Power 

PA  Grid  Tune 

PA  Plate  Tune 

PA  Load  Tune 

Metering  Switch 
Metering?  Oscillator 

9mc  Drive 

Buffer  Grid 

PA  Grid 

RF  Out 

Three  positions,  uses  3rd 

overtone  41-45mG  range. 

Crystal  frequency  ^  final 

frequency  — 9mc 

Accessory  socket  provided  for 

connecting  keying  circuit  to 

SBX-9.  Comes  with  three  crystals. 

Specify  frequency  when  ordering. 

For  operation  on  117  vac  60  cycle  power. 

$145,00 


Crystals: 
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Editor's  Ramblings 


Paul  Franson  WA1CCH 


Zip 

We  have  completed  tlie  work  of  acklirig  zip 
codes  to  all  of  our  U.S.  address  stencils.  It 
cost  quite  a  l)it,  but  weVe  happy  to  do  this  if 
it  meaiiii  that  we'll  get  better  mail  service  and 
tliat  postage  rates  won't  go  up. 

All  of  our  stencils  are  now  arranged  by  zip 
code^,  so  whenever  you  write  us  about  your 
subscription,  we  must  have  your  zip  code. 
Please  don't  forget  this  very  important  part 
of  your  address* 

We*d  also  appreciate  yovu'  checking  your 
adckess  label  to  make  sure  that  the  /Jj)  code 
on  it  is  correct.  It's  very  difficult  for  us  to 
cheek  them  here,  and  the  Post  Office  may  not 
deliver  your  magazines  after  the  first  of  the 
year  unless  the  zip  code  is  correct. 

We  are  also  installing  an  IBM  data  proc- 
essing system  to  improve  mail  deliveries,  our 
handling  of  subscriptions,  and  our  bookkeep- 
ing. We  expect  it  to  speed  up  all  of  these 
things  after  it's  working  properly.  The  first 
issue  of  the  magazine  we  will  mail  with  this 
equipment  wiU  probably  be  the  February 
issue,  the  first  mailing  in  1967.  \\'c*re  hoping 
that  the  change  from  our  present  system, 
whicli  we've  outgrown,  to  the  new  one  will 
be  smooth  and  orderly.  Realistically,  we 
imagine  some  problems  will  probably  pop  up 
and  hopr  that  they  won*t  be  too  rough. 

Changes  in  73? 

73  readers  often  ask  us  "when"  wele  going 
to  change^  to  the  square-back  '"perfect"  bind- 
ing used  by  QST  and  CQ,  The  obvious  im- 
plicatif)n  of  their  question  is  that  perfect  bind- 
ing is  superior  to  the  binding  we  now  use, 
which  is  called  saddle  stitching.  Tm  not  so 
sure  that  they're  right.  Khiybe  this  is  a  good 
time  to  discuss  the  t\vo  bindhigs  and  point 
out  the  advantages  and  disadvantages  of  each. 

Saddle  stitching  offers  a  number  of  advan- 
tages: The  major  two  are  that  it's  cheaper 
and  faster  to  bind  this  way  than  to  perfect 
bind.  These  two  considerations  alone  have 
made  saddle  stitching  very  popular  with 
weeklies  and  other  timely  magazines  such  as 
Newsweek,  Saturdav  Review  and  Business 
Week-  Saddle  stitching  seems  more  up-to- 
date  than  perfect  binding,  probably  because 


so  many  very  popular,  "in"  magazines  such 
as  Playboy,  Scientific  American,  Car  and 
Driver  and  the  New  Yorker,  use  it. 

Saddle  stitching  oilers  two  big  advantages 
to  advertisers.  Saddle-stitched  magazines  tend 
to  fal!  open  at  their  center,  giving  tlie  adver- 
tiser who  takes  the  two  center  pages  of  the 
magazine  extra  reader  attention.  That's  only 
good  for  one  advertiser  per  month,  diough. 
But  all  advert i Si  IS  who  take  facing  pages 
(called  a  spread)  find  that  their  ads  are  more 
impressive  in  a  saddle-stitched  magazine  than 
in  a  perfect-bound  one. 

But  the  advantages  listed  above  mean  little 
to  the  average  readers   of  a  magazine.  They 
help   advertisers  and  publishers,  not  readers. 
The  big  appeal  to  readers  of  a  saddle-stitched 
magazine  is  that  it  permits  the  magazine  to 
open  flat-  73  stays  open  when  you're  trying  to 
build  a  i>roject  from  it  without  the  traditional 
two  tiansformers.  If  tliis  seems  a  minor  item 
to  you,  you  must  not  do  much  building*  For 
that     matter,     many     people     have     devised 
gadgets  to  hold  QST  open  in  the  workshop. 
Various    advantages    of    tlic    square    back 
(perfect)  binding,  like  those  of  saddle  stitch- 
ing,   are   important    to   different    people.    For 
the  person  planning  a  magazine  (in  this  case, 
me),  perfect  binding  is  much  more  versatile. 
It's   far  easier  to  liandle  booklets   and  other 
inserts    and   special    color  arrangements   with 
perfect   binding   since  a   perfect-bound   book 
is    made    of    a    number    of    smaller    booklets 
bound     togetlier.     A    square-back     magazine 
looks    thicker    and    more    substantial    than    a 
saddle-stitched  one  of  the  same  size,  as  yon 
can  see  if  you  compare  a  recent   CQ    (112 
pages)  with  a  73    (128  pages).  The  smaller 
CQ  looks  diicker.  The  square  back  also  makes 
a   convenient   surface    for   printing   the   issue 
number,  so  that  it*s  easy  to  find  a  particular 
coi>>"  in  a  random  stack.  However,  most  peo- 
ple  who   keep   old    magazines    for    reference 
keep    them    in   binders,    so   that    this    doesn't 
seem  to  be  very  important, 

1  think  that  tlie  main  reason  so  many  hams 
(especiall)  older  ones)  prefer  the  square  back 
is  that  tlieyVe  used  to  it.  After  all,  QST  and 
CQ  have  always  been  that  way,  so  all  ham 
magazines  shoultl  be  the  same.  We've  run 
into  that  attitude  about  many  other  things  as 

(Contimied  on  page  120) 
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When  a  mobile  ham  wants 
out ...  he  wants  way  out! 


...what  he  really 


wants 


is  a  m^&t4 


AUTO  -  MATCH 


(for  Christinas,  that  is) 


AUTO -MATCH 

MAST  370-1  .  $12.35 
RADIATOR 

TIP  370-2      .  $  9.95 

COIL  370-75  $15.95 

COIL  .370-40  .  $14.35 

COIL  370-20  .  $13.45 

COIL  370-15  .  $t2.75 

COIL  370-11  .  $11.95 

COIL  370-10  .  $11.95 


.  ,  .  which  is  to  say  he  wants  an  antenna  engineered  to  polish 
off  the  job  of  getting  all  the  RF  power  generated  in  today's 
peppier  SSB  tranceivers  out  .  ,  ,  way  out!  And  Waters  AUTO- 
MATCH®  does  just  that!  It  excels  on  any  band  with  only  a  coil 
change  .  ,  structurally  it's  built  to  outlast  rig  after  rig  .  .  ,  car 
after  car.  Santa  is  pretty  well  stocked  with  the  Auto-Match 
right  now  —  but  play  it  safe  and  get  an  order  in  early. 
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CUPREAMP™ 

Gives  signals  added  punch  with  more 
talk  power  —  prevents  flat-topping! 
Great  when  QRIVI  builds  or  the  band 
fades.  Solid  state  and  self-powered, 
installs  easily  in  milte  line. 

Model  372  $21.95  (less  battery) 


CODAX  ™ 

For  the  ultimate  in  rhythm-smooth  CW 
operation!  Feather-touch  double  paddle 
is  timed  automatically  for  5  to  50  WPM. 
Can  operate  VOX-CW  on  either  sideband 
or  block  grid.  Monitors  signal,  too! 

Model  361  $92.50  {less  batteries) 
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WATERS 

MANUFACTURING  INC. 

WAYUND,    MASSACHUSETTS 


WATERS  PRODUCTS  ARE  SOLD  ONLY  THROUGH  QUALIFIED  DISTRIBUTORS 
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Bill   Hoisington   KIGLL 
Peterborough,  N*H. 


80  Watts  on 
Two  Meters  for  $80 

Heres  the  two  meter  version  of  BilTs  very 
popular  50  watts  on  50  MHz  for  $50  in  the  June  73* 


We  all  know  superhet  receivers— well,  here's 
a  superhet  transniitterj  in  fact  tliree  of  them. 
Two  work  poorly,  but  one  works  very  well. 
It  uses  a  roek-bouad  \'FO!  Its  easy  to  build 
and  low  in  cost.  You  too  can  build  it,  but  just 
pay  attention  to  all  the  little  details. 

The  pit)!>lems  facing  the  superhet  trans- 
mitter designer  are  much  the  same  as  those 
that  bedevil  the  multi-conversion  superhet 
receiver  man,  but  in  reverse! 

1*  We  have  transmitting  images  instead  of 
receiving  images^  licked  by  moving  the 
oscillator  furUier  away  from  the  desired 
freciuency, 

2.  We  also  have  oscillator  instability  and 
oscillator  hum  modulation,  to  be  cured  by 
Dutting  the  variable  oscillator  down  on  a 
ow  enough  frequency,  which  means  not 
higher  than  ten  meters,  and  preferably 
much  k)wei^  like  3  to  5  MHz^  and  then 
adding  it  in,  not  multiplying  it. 
3-  This  last  remedy  demands  more  than 
one  conversion  to  gel  on  two  meters  for  a 
no-compromise  job.  Sounds  famihar? 
If  you  try  to  do  it  witli  only  one  conversion, 
yon  have  to  accept  c*om promises  and  he  care- 


ful in  your  cr>'stal  and  frequency  choices.  Or 
use  more  tubes.  Or  think  about  new  circuits 
such  as  the  tripler-mixer.  It  can  be  done,  but 
you  may  not  like  some  of  the  results.  The  first 
two  transmitters  are  interesting,  but  partially 
unsatisfactory,  but  the  tliiid  described  is  al- 
mcjst  perfect! 

Dilliculties  met  on  two  meters 

The  two  meter  designer  meets  many  more 
difficulties  (m  t%vo  than  on  six.  These  stem 
mainly  from  the  higher  frequency.  If  you  use 
tlu^  same  type  of  ciystals  (that  is,  no  higher 
tlian  40  to  60  MHz)  you  have  to  use  a  stage 
of  frequency  multiplication.  The  reduced  cir- 
cuit gain  experienced  at  two  meters  requires 
more  amplification  (more  tubes)  to  reach  a 
given  power.  And  tliis  is  more  trouble  on 
two  as  tubes  begin  to  show  then  transit-time 
losses  and  lower  inptit  impedances. 

In  spite  of  tins,  or  you  might  say  because 
of  this,  I  spent  considerable  time  and  effort 
in  developing  this  circuit  to  keep  the  number 
of  tubes  at  a  minimum.  I  devek)ped  a  brand 
new  circuit  (at  least  to  the  best  of  my  knowh 
edge)  but  its  rf  output  was  too  low. 

Details  are  important  on  two  meters:  the 
amount  of  gain  per  stage,  how  to  conserve 
this  gain,  grid  tuning,  practical  low  cost 
construction^  and  so  fortli.  So  pay  careful 
attention- 
One  tube,  two  meters 

Here's  my  one  compaction,  crystal  oscillator, 
\T0,  tripler-mixer,  with  two  meter  output. 
(Do  twt  build  this  one.  A  better  circuit  is  de- 

Bill  Hoisington  KICLL,  former  \\'2BAV  and 
28 AV  is  weU'known  to  all  73  readers  for  Im 
many  construction  artichs  on  VHF  and  UHF 
gear.  Bill  has  been  licensed  since  1923, 

73  MAGAZINE 


scribed  laten)  But  believe  me,  this  was  not 
done  for  a  stunt!  I  decided  to  keep  the  YFO 
feature  at  all  cost  for  two  meters.  It's  not  yet 
an  absolute  necessity  at  all  times  for  getting 
a  QSO  on  two,  but  there  are  lots  of  times 
wlien  you  cannot  make  a  desired  contact  with- 
out tlie  \T0.  If  you  set  up  the  rig  in  a  dif- 
ferent location,  or  on  a  hill-top,  and  hear 
some  local  lads  chatting  away,  where  are  you 
without  \TO?  This  occurs  plenty  at  home 
also. 

The  6AFH  works  fine  as  two  separate 
oscillators  and  a  mixer,  with  its  two  triodes 
and  one  pentode.  Where  oscillators  on 
separate  frequencies  are  deliberately  coupled 
to  a  mixer,  there  is  no  nuisance  reaction  be- 
tween sections.  I  sav  nuisance  advisedl\^ 
because  when  used  for  certain  other  purpose, 
there  can  be  nuisance  reaction,  such  as,  for 
example,  when  ti->  ing  to  use  one  of  the  triodes 
as  a  low  level  audio  stage  and  one  of  the 
others  as  an  oscillaton 

Every  time  I  use  the  *Vidco*'  t)pe  pentode 
of  the  6AF11  as  a  mixer  with  crv'stal  controlled 
energy  on  the  grid  and  low-frequency  variable 
addition  frequency  on  the  screen  it  works  like 
a  charm. 

However,  in  going  to  two  meters  using  the 
same  lube  layout  as  on  six,  plenty  of  difficulties 
showed  up  right  away* 

I  did  not  want  to  go  to  a  crystal  of  over  100 
MHz  (too  expensive  and  too  touchy)  so  had 
to  frequency  multiply.  Rut  that  used  up  the 
tvvo  triodes  right  away!  After  spending  some 
time  on  the  bench  with  an  external  mixer, 
with  much  poorer  results^  I  suddenly  liit  on 
the  idea  of  using  the  tiipler  as  a  mixer  also* 


AIR  WOUND 
L2 -T  TURNS,  1/4  "OIA,, 
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Fig.  K  Compactron  crystal  oscillator,  tripler- 
mixer,  and  heterodyne  VFO  with  two  meter  output, 
from  one  tube.  This  circuit  is  not  recommended* 
It  gives  enough   drive   for  a    5763   amplifier,   but 

not  for  on  80- watt  finof. 

Well,  why  not?  Plenty  of  triplers  on  VHF- 
UHF  liave  been  moclulated  by  voice  (and 
other  things!).  So,  I  fed  45  MHz  into  the  grid 
and  modulated  the  screen  with  low  frequency 
from  the  other  triode  used  as  a  9  to  11  MHs^ 
oscillator,  and  lo  and  behold,  just  as  theory 
pjedicted  (this  time  theory  worked)  out  came 
one  of  tlie  ^*side-bands/'  jione  other  than  144 
MHz.  It  was  nice  and  stable  to  adjust  from 
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Fig.  2.  Single  conversion  hctemdyne  mixer  for  two       ftnal^    but    not    enough    stability    and    too    much 
meter  output.    Plenty  of  output   to  drive   o   7984       FM'ing.  Don't  use  it. 
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6AFII 

2nd  CONVERSION 
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DOUBLEA 
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Fig,  3,  Block  diagram  of  the  ''perfect"  two  meter, 
superhet^  double  conversion  fronsmitten  The  first 

144  to  146,  but  had  less  than  100  mW  output. 

The  circuit  is  sliowii'  in  Fig.  1.  It  is  really 
ffTiite  cleiij  if  you  simply  follow  through  one 
'HuIto"  at  u  time.  Tlie  6AF11  is  actually  just 
tliree  complete  tubes  in  one  glass  bottle,  so 
it  isn't  liard*  You  can  dimly  light  a  number  48 
bulb  on  the  output  terminals  with  about  280 
to  300  volts  B  pins. 

Howevei',  while  the  two  meter  output  was 
enonKli  to  operate  a  5763  amplifier,  it  only 
gave  margmal  drive  for  the  80  waiter,  1  have 
followed  one  principle  above  all  others  in  my 
articles.  NO  MARGINAL  CIRCUITS!  Ifs 
bad  enough  for  lads  with  not  too  much  ex- 
perience as  yet  to  get  a  goad  ciicuit  going.  If 
a  circuit  causes  me  trouble  after  40  years 
experience  it  must  be  rnarginaL  Anyway,  don*t 
build  the  abo\e  circuit,  unless  you  really  like 
to  play  around. 

Second  siiperhct  transmitter 

This  also  is  an  intermediate  design.  It's 
good,  but  not  perfect  If  you  want  a  stable 
VFO  transmitter  \\4th  two  tubes  for  a  total  of 
$3,  which  will  drive  an  80  watt  final  amplifier 
witli  only  one  conversion,  you  can  use  this  one. 
But  it's  intermediate:  good,  but  not  perfect* 

Fig,  2  shows  the  circuit.  One  of  the  6AF1I 
triodes  is   a   60   MHz  cr\^stal  oscillaton   The 

IP 

second  triode  is  a  doubler  to  120  MHz.  The 
pentode  section  of  the  6AF11  mixes  120 
MHz  from  the  doubler  with  the  6C4  24  MHz 
VFO. 

That's  just  about  it.  The  pentode  plate  is 


conversion  Is  given  in  Fig.  4,  the  second  conver- 
sion in  Fig.  5^  and  the  finol  in  Fig.  6* 

tuned  to  120  plus  24  MHz  and  there  you 
are  on  144  MHz,  With  a  single  300  volt  sup- 
ply from  an  f)ld  jadio  yon  can  burn  out  that 
number  48  bulb  (120  mW)  on  two  meters, 
but  when  T  put  it  on  the  air,  I  met  the  Grem- 
linsl  Everything  looked,  iine:  Plenty  of  drive 
to  the  final,  tuned  fine,  image  24  MHz  away, 
(couldn't  even  find  it),  modulation  great,  first 
contacts  fine,  But,  as  soon  as  some  sharp  re- 
ceivers were  encountered  drift  and  FM  were 
noticed.  There's  no  getting  around  it,  you 
should  use  more  than  one  conversion  on  two 
meters— both  on  receive  and  transmit.  So, 
enough  of  that,  let's  get  on  into  the  "perfect" 
job. 

Third  tr\'— and  success 

This  is  the  one.  No  compromise  here.  You 
throw  on  the  exciter  and  Plonk!  Right  in  tlie 
middle  of  the  sharp  pass-band  receiver  (both 
yours  and  his)  each  time.  No  diift,  no  FM, 
and  you  can  operate  anywhere  you  like  from 
144  to  146  MHz.  Fig.  3  shows  the  block  dia- 
gram. The  conversion  circuit  of  Fig^  2  is 
retained  but  the  external  6C4  variable  oscil- 
hitor  is  replaced  by  tlie  first  conversion  6AF1 1 
shown  in  Fig,  4, 

A  27  MHz  crystal  starts  the  ball  rolling. 
Cheap  27  MHz  CB  crystals  are  fine.  Of 
course,  you  can  use  frequencies  to  suit,  with 
other  crvstals,  if  vou  have  them.  The  im- 
portant  point  to  get  is  the  general  range  of  f j  e- 
ctuencies  you  can  use.  It  s  a  good  nde  not  to  go 
over  ten  times  in  frequency,  when  converting. 
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MODEL  410  VFO  — SWAN  350  TRANSCEIVER  — X17XC  POWER  SUPPLY  — MARK   I    LINEAR 

©Illustrated  above  is  a  complete  Swan  station  for  SSB,  AM,  AND  CW.  You  can  transmit 
and  receive  on  all  5  bands  with  your  350  transceiver,  and  when  used  with  the  Mark  I 
linear  amplifier,  you're  at  the  legal  power  limit.  Switch  in  the  Model  410  outboard 
VFO  and  you're  all  set  for  separate  transmit  and  receive  operation.  Yet  this  complete  home 
station,  with  proven  Swan  performance,  reliability,  and  craftsmanship  ts  yours  for  substan- 
ttally  less  than  any  other  comparable  equipment 


m 


SWAN  350  TRANSCEIVER 
5  BANDS -400  WATTS 


© 


Setttng  new  standards  for  the  industry.  Includes 
full  coverage  VFO  .  «  »  features  crystal  lattice 
filter  with  shape  factor  of  1.7  and  uttimate  re* 
jection  of  better  than  lOOdb  .  .  ,  provtdiFig  ex- 
cellent selectivity  and  superior  audio  quality.  $420 
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MODEL  410  FULL  COVERAGE 
EXTERNAL  VFO 

Eight  tuning  ranges  of  500  kc  each.  When  used 
with  the  Model  22  dual  VFO  adaptor,  the  410  pro- 
vides separate  transmit  and  receive  frequency  control. 

Model  22  Adaptor  .  <  $25  MODEL  410.   $95 

©MODEL  117XC  MATCHING 
AC  POWER  SUPPLY 

Includes  speaker  and  phone  jaclc. , $95 


12  VOLT  DC 
POWER  SUPPLY 

MODEL  14-117 $130 

CRYSTAL  CONTROLLED 
MARS  OSCILLATOR 

5  Channels.  Model  405X, 

[ess  crystals $45 


PLUG  tN  VOX  UNIT 

CRYSTAL  CALIBRATOR  KIT 
SIDEBAND  SELECTOR  KIT  . 


i*f^'(««fi* 


»*#*••#«* 


....$35.00 
....$19.50 
....$18.00 


See  the  complete  Swan  home  station  at  your 
dealers  today. 


®        MARK  I  LINEAR  AMPLIFIER 

5  bands,  2000  watts   FEP  input.   Uses  two   Eimac 
3-400Z  triodes.  Built-in  power  supply*  $475 

Tubes  $88  pr. 


ELECTRONICS     Oceanside,  Catifomra 
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either  on  transmission  or  on  receplion.  This 
also  holds  fur  frequency  division,  suJ)triiction, 
or  addition.  You  can  do  it  if  you  have  to  hut 
then  you  have  to  get  quite  fussy  and  use  elab- 
orate filters,  etc. 

Note  carefidly  that  the  first  conversion  uses 
subtractivu  instead  of  addition.  If  you  have  a 
rock  3  to  5  MHz  lower  than  22.5  or  use  a 
different  second  conversion  frequency  you  can 
add.  Just  don't  stray  too  far  from  the  indicated 
frequency.  Say  110  to  125  MHz  for  the  sec- 
or>d  conversion  and  19  to  34  MHz  for  the 
first. 

The  second  triode  is  the  low  frequency  os- 
cillator. Note  that  with  subtraction  instead  of 
addition  you  tune  to  4,6  for  144,  and  to  3.6 
for  145  MHz.  Learning  these  tricks  will  be 
useful  for  you  in  years  to  come,  if  SSB  takes 
over  completely. 

No  special  precautions  are  needed  on  the 
VFO  when  using  double  conversion*  Haven't 
used  a  voltage  regulator  yet. 

This  low  frequency  oscillator  feeds  into  the 
pentode  screen  and  there  you  are  out  on  22*5 
over  to  the  second  conversion.  I  used  a  hnk, 
L5,  over  to  the  second  conversion  stage  be- 
cause while  L4  on  22.5  does  tune  nice  and 
sharpj  there  Bie  other  frec|uencies  in  there  to 
keep  down.  Such  as  the  crystal  on  27  and  the 
plus  frequency  on  31  MHz*  Also  Tin  using  at 
present  an  untuned  grid  on  the  final  Use  a 
number  48  bulb  Hnk  coupled  to  L4  to  tune  up, 
also  use  a  wave  meter.  Check  for  22,5  to  24 
MHz  and  you'll  be  doing  fine.  If  you  use  dif- 
ferent crystals  than  I  did  you  will  check  for 
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First  conversion  section  of  the  ideal  trans- 
It  puts  out  a  stable  signal  on  22.5  to  23.5 


the  corresponding  points  of  course.  The  bulb 
should  almost  burn  out.  A  bruwu  head  *9  watt 
or  a  blue  bead  1,5  watt  bulb  can  also  be  used. 
The  second  conversion  is  shown  in  Fig,  5, 
I  used  a  60.75  MIIz  crystal  because  it  was 
in  the  junk  box.  And  it  worked  fine.  As  men- 
tioned abo\^e,  you  can  use  others  but  I  would 
advise  sta>dng  in  the  55  to  65  MHz  range 
for  doubling  to  110  to  130.  With  a  little  re- 
generation from  Lll  the  60.75  rock  takes  off 
every  time  and  the  circuit  has  plenty  of  output 
and  handles  just  as  weU  as  any  lower  fre- 
quency crystal  You  will  need  a  regenerative 
connection  in  the  cr)  stal  giid  circuit,  the  plate 
on  one  end  of  LIO  and  grid  on  the  other  end 
of  LIL  Use  a  tuned  diode  to  check  for  60 
MIIz  output  from  LIO*"*  C5  should  be 
coupled  lightly  at  first  to  the  doubler  grid, 
then  advance  C5  lor  more  drive  to  the 
doubler.  You  will  find  that  C5  at  maximum 
will  overlead  the  crystal  oscillator*  Be  sure 
to  adjust  CI  so  that  the  oscillator  starts  every 
time.  This  condition  does  nut  occur  at  maxi- 
mum rf  output  but  backed  off  a  little. 

This  60  MHz  output  goes  to  the  doubler 
grid  J  whose  plate  is  tuned  to  12  L5  by  L12 
and  C12.  The  pentode  inpnt  capacitance  is 
sufficient  for  parallel  resonance  without  any 
capacitance  across  LI2,  I  did  have  one  there 
but  removed  it, 

Tlic  22,5  MHz  variable  frequency  input 
from  the  first  conversion  is  link  coupled  by 
L13  to  L14  and  applied  to  the  pentode  screen 
by  C14,  Vary  the  coupHng  of  this  link  for  full 
drive  to  the  screen  with  the  least  possible 
coupling.  Just  in  passing,  eveiy thing  went 
smoothly  in  this  circuit.  This  has  almost  al- 
ways proved  true.  Try  to  cut  down  on  com- 
ponents and  you  run  into  trouble.  Put  in  the 
stuff  necessary,  and  it  goes  good. 

So,  after  tune-up,  the  121.5  and  the  22.5 
add  in  this  pentode  and  come  out  on  the 
plate  as  144  MHz,  Be  sure  to  peak  up  on  144^ 
not  121.5  MHz.  You  can  also  find  the  121.5 
minus  22.5  MHz,  ff  you  look  for  it,  but  it  will 
be  no  trouble. 

You  should  have  about  85  to  90  volts  on 
the  plate  coil  of  LIO  in  the  operating  condi- 
tion. Do  not  go  over  this  voltage  as  those 
XHF  crystals  are  nice  and  stable  as  long  as 
you  keep  umler  100  volts  on  the  triode  plate. 

You  will  find  about  a  haff  watt  or  so  out  on 
144,  enough  for  diat  big  final  Well,  it  is  big 
for  Two*er  or  Gonset  lads. 

The  80  watt  final 

A  previous  model  of  tliLs  one  was  described 
in  the  July  '66  73,  so  well  just  touch  on  the 
improvements  here.  Fig,  6  shows  the  circuit. 

^  Sec  p.  20  in  June  '63  73. 


ia 


73  MAGAZINE 


I/3  6AFII 


I 


TRIMMER 


l-5pf 


r/3  6AFH 


V^  €AF1| 


C12  TUNC 

l-Spf       -OCHjeLeft 
1^.^  HERE 


LIO  -   5TIJRNS,I/£*DIA.JST.PJ. 
LI  I    *  5  TURNS  INSIDE,  1/4*  DIA. 

Lt2  -  S  TURNS  Nait,5/e"DtA.j/a'La, 

U3    -  Z  Tl«NS,  LCX>^-COUPLEI>  TO   UW 
LH  -  fi  TURNS.  1/2' DIA..I6T.PJ. 
U5   -  4  TTJBNS  N0na,5/a"OUL,  rus- 

Lie  '  3/4  TUBN  FOR  UNK  OUTPUT 

(OR  WOR£   FOR  COUPLIfMi  TO  GRtD 
OF    79841 


FROM  FIRST 
CONVERSION  La 

fuj       <5^ 


30pf 


+500 


Fig,  5,  Second  conversion  of  the  two  meter  trans- 
mitter. An  input  of  23  MHz  from  the  first  section 

The  grid  circuit  is  simplicity  itself  but  does 
warrant  some  discussion.  The  input  capaci- 
tance (and  some  usually  uimientioned 
inductance)  reduces  the  size  of  any  ordinary 
lumped  inductance  you  might  wish  to  put 
in  as  a  *'grid  circuit/'  The  choice  for  now  is 
a  quarter  wave  fixed  tuned  tank  as  shown  in 
Fig.  6,  A  full  wave  circuit  was  tiied  but  so 
far  was  not  any  great  improvement,  other 
than  to  allow  link  coupling,  which  you  can- 
not use  with  the  quarter  wave  circuit  shown. 
It  tuned  nicely  but  showed  signs  of  self- 
oscillation »  If  you  remember,  neutialization 
had  to  be  used  in  the  six  meter  unit.  Note  that 
the  amplifier  must  be  next  to  the  exciter. 

By  simple  cut  and  try  the  grid  coil  was 
worked  out  This  puts  the  grid  on  144  MHz, 
fairly  broadbanded,  and  works  like  a  charm. 
Tlirough  the  25  kQ  grid  resistor,  there  is 
about  1/2  mA  of  grid  current  Try  for  2  mA 

A  real  good  plate  dip  is  obtained  along 
with  a  zippy  noisy  arc  from  a  pencil  test  on 
the  plate  while  dipped  from  200  mA  to  50  mA 
or  so.  This  not  quite  the  roaring  flame  you  get. 
with  the  switching  six  and  two  200  watt  final 
with  the  4X230  (see  73,  April  66)  but  it  does 
light  a  50  watt  bulb  to  dazzling  brilliance. 

And  reports  on  the  air  are  all  good.  Modula- 
tion was  provided  by  the  old  standby  with 
a  pair  of  6L6GC*s,  See  June  73,  page  20. 

Reports  were  '*At  least  100%  modulation" 
"Clear**,  "Excellent'^  etc.  Stability  was 
checked  with  a  number  of  QSO's,  one  with 
a  receiver  (with  2  kHz  bandwidth)  receiver 
40  miles  away.  Anyway,  on  selective  receivers 
it  comes  right  on  at  the  same  frequency  every 
time.  And  last  night  I  had  the  opportunity  of 
ehecking  with  a  Collins  75S1  and  over  some 
ten  minutes  he  had  not  touched  the  receiver 
diah 

No  FM  either.   This  can  be  nastv.   Some* 


gives  output  on  two  meters.  The  crystal  used  is 
60.75  MHz,  Output  is  obout  half  a  wott, 

times  VFO's  can  get  some  final  if  on  their 
grids.  The  result  is  a  slight  amount  of  FM 
wliich  shows  up  as  unsyninietrical  modula- 
tion. That  is,  the  modulation  is  not  the  same 
on  each  side  of  the  carrier,  and  maybe  the 
middle  is  mushy.  If  you  get  this  condition 
(you  wont  with  tim  rig),youVe  in  for  trouble 
as  it  is  real  hard  to  get  rid  of,  unless  you 
build  a  new  and  different  rig. 

So,  what  more  do  you  want  from  $1  per 
watt? 

Conclusions 

If  you  build  this  rig  as  shown  you  will  get 
a  real  feel  for  a  genuine  'professional  type" 
transniitter. 

Take  the  time  to  tune  up  the  various  coils 
and  frequencies  and  you  will  be  rewarded 
with  a  rock-stable  fully  modulated  80  watt 
VFO  rig  for  two  meters.  You'll  enjoy  building 
and  using  it, 

•  •  ♦  KICLL 
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Fig.  6,  80  watt  input  7984  final  for  two  meters. 
See  the  July  73,  page  67,  for  layout  of  the  final 
amplifier,  which  is  very  similar  to  the  linear  shown 
there. 
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Yesterday's  ham  receiv- 
ers   were    much    simpler 

than  the  ones  used  to- 
day. Here's  a  crystol  set 
that  still  works  well  and 
receives   local   stotions. 


Howard  Pyle  W70E 
3434  74th  Avenue,  S.E, 
Mercer  Island,  Washington 


The  Novice  Class 


then  and  now 


Altliough  tlie  amateur  Novice  license  lias 
been  established  for  only  a  relatively  few 
years  J  amateur  radio  has  always  hjid  a  iio\ice 
class  even  from  its'  earliest  pioneer  days. 
Webster  defines  a  *novice'  as  "  •  .  .  a  person 
new  to  a  particular  activity;  a  beginner  ,  .  /\ 
Obviously,  at  the  turn  of  the  century  when 
"wireless"  telegiaphy  first  electrified  the  world, 
even  the  early  scientists  and  operators  were 
littk  more  than  'beginners'  in  a  new  art.  News- 
papers and  nnagazines  devoted  mtich  space 
to  tlie  new  miracle  of  communication  with- 
out wires  or  other  eonnectiiig  medium  other 
than  the  space  around  us,  then  popularly 
referred  to  as  the  ether.  Numerous  published 
pictures  of  wireless  telegraph  installations 
seemed  to  indicate  tliat  ihe  eciuipment  required 
was  relatively  simple  ,  ,  .  a  coil  of  copper 
tubing,  a  few  glass  jars  or  plates  and  a  con- 
ventional telegraph  key  formed  the  nucleus 
of  transmitting  equipmcuL  A  receiver  was 
even  simpler;  a  spoonful  of  iron  and  nickle 
filings,  a  pill  bottle,  a  telephone  receiver  and 
an  electric  door  l^tll  put  the  budding  *novice' 
in  wireless  telegraphy  in  business!  From  there 


on  out  it  was  then,  as  it  is  today,  simply  a 
matter  of  experimenting,  reading  all  the 
reUited  literature  he  could  lav  his  hands  on 
fit  was  vvoefulK  scarce  in  early  days)^  sending 
for  the  few  rallier  skimpy  catalogs  then  availa- 
ble and  drawing  on  his  own  initiative  and 
imagination.  ^ 

In   the   earlv    19Q0*s   a  rather  considerable 

■I' 

nimiber  of  lads  (and  yes,  even  a  few  lassies) 
as  well  as  a  more  matme  class,  were  seriously 
experimenting  with  various  electrical  devices, 
A  battery  of  dry  cells  filched  from  pioneer 
garages  (outgrowth  of  tlie  village  backsmith 
shop)  where  they  had  been  cast  aside  after 
short  service  in  the  horseless  carriages  of  the 
day,  could  be  made  to  produce  mtriguing 
results.  Bells  ctnild  be  made  to  ring,  buzzers 
to  buzz,  both  surreptitiously  removed  from 
tlie  kitchen  wall!  Tiny  lamps  could  be  made 
to  glow  and  could  Ik*  turned  on  and  off  at 
will  bv  switches  fashioned  from  tacks  and 
pieces  of  tin.  Thnnigh  reptition,  these  limited 
experiinents  were  becoming  a  bit  boresome; 
the  embryo  Edisons  were  casting  about  for 
broader   outlets   for   their   inventive    imngina- 
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tions.  And  then  came  "wireless";  a  whole 
new  field  with  unlimited  possibilities!  What 
more  natural  than  that  the  young  devotees  of 
tlie  electrical  Genie  turn  to  this  new  science? 
And  they  did  .  .  ,  Hterally  by  the  scares! 
Our  first  novices  were  thus  bom;  they  knew 
little  and  had  much  to  learn.  That  they  dki 
leani  is  overwhelming!)'  attested  by  the  status 
ol  the  several  liundred  thousand  members  of 
the  amateur  fraternity  today.  They  are  skilled 
not  only  in  actual  communication  but  are 
continuing  to  contiibute  awesomely  to  tlie 
development  of  continually  improving  appara- 
ttis  with  which  tu  accomplish  such  communica- 
tion through  space-That  is  the  "then"  of  the 
novice,  as  used  in  our  title  *  .  .  ,  how  about 
the  ''now'*  ?  Let's  see- 

The  amateur  radio  novice  of  todav  is  an 
acknowledged  beginner  in  a  field  which  offers 
imh'mited  opportnnit)^  for  exciting  adventure 
both  in  communicating  with  others  of  his  class 
and  in  fabricating  relatively  simple  equipment 
with  which  to  do  so.  We  use  the  term  "rela- 
tively simple"  guardedly;  by  no  stretch  of  the 
itnagination  are  the  transmitters  and  receivers 
of  the  present-day  amateur  as  simple  and  free 
of  comi^hcation  as  the  spark  coils  from  a 
Model  T'  Ford,  a  few  used  glass  photographic 
plates  or  quart  fruit  jars  and  a  spool  of  wire 
painstakingly  wound  on  an  oatmeal  box^  all 
forming  the  nucleus  of  the  pioneer  amateur 
\vireless*  station.  International  law  has  long  ago 
ruled  out  the  spark  coil  and  his  big  brother, 
the  'spark'  transformer.  Vacuum  tube  trans- 
mitters sounded  the  death  kjicll  of  the  crystal 
receiver  .  -  .  the  continuous  waves  generated 
by  tubes  are  impossible  to  receive  on  a  *crys- 
tal  set*.  The  one  exception  is  amateur  radio 
telephones;  a  nearby,  relatively  powerful  ama- 
teur radiophone  can  still  be  heard  using  a 
crystal  detector  but  it  is  a  pretty  sorry  substi- 
tute for  a  modern  vacuum  tube  receiver;  now 
the  tiny  'transistor'  is  even  beginning  to  re- 
place vacuum  tubes  in  recent  ultra-modern 
amateur  equipment! 

So,  what  does  the  now  legally  recognized 
nov^ice  class  of  radio  amateur  do  about  it?  He 
has  entered  the  amateur  rank  of  his  own 
volition;  he  has  been  attracted  to  it  through  ac- 
quaintance with  one  or  more  others  who  have 
entered  this  charmed  land;  perhaps  he  has 
been  a  short-wave  listener,  iiitri^upd  by  tlie 
manv  and  varied  conversations  he  hears  on 
the  ham  bauds  -  ,  .  possibly  he  lias  even 
been  engaged  in  Citizen*s  Band  communica- 
tion or  has  done  a  bit  of  playing  around  with 
walkie-talkies.  Regardle^is  of  the  magnet 
wliich  drew  him,  his  interest  has  been  suffi- 
ciently fired  to  warrant  his  initial  attendance 
at  a  meeting  o{  the  local  ham   radio  club   at 


the  invitation  of  an  enthusiastic  neighborhood 
ham. 

The  fateful  evening  arrives  and  they  set 
out  to  join  a  motley  group  assembled  in  a 
spacious  basement  room  at  the  local  church. 
Neat  but  comfortable  clothed  are  doctors, 
lawyers,  beggarmen  and  .  .  .  well  let's  leave 
thieves  out  of  it,  shall  we?  Nevertheless,  all 
walks  of  life  represented  and  all  age  groups 
•  .  .  teen-agers  on  up  through  the  more 
mature  and  the  senior  citizens;  even  perhaps 
an  octogenarian  or  two  ,  *  very  fikely  a  few 
of  the  charming  sex  as  well!  Folding  chairs 
provide  generous  seating  area,  a  desk  up  front 
for  the  club  officers  and  a  table  at  one  side 
plentifully  loaded  with  a  heterogenous  assort- 
ment of,  to  our  newest  novice^  a  \vierd'  col- 
lection of  electronic  odds  and  ends;  objects 
for  a  raffle  or  auction  at  the  close  of  the  ses- 
sion. 

Our  novice  .  ,  .  shall  we  call  him  Joe?  .  -  * 
is  casually  introduced  to  several  of  those 
present  and  is  almost  at  once  mystified  by 
imfamiliar  words  lightly  bandied  about.  Yagi 
.  .  *  7  meg  band  ,  ,  .  ZL*s  .  .  .  per-se lector 
.  ,  .  notch  filter  I  I  Bewildered  at  the  outset, 
his  confusion  continues  to  mount  but  at  the 
sound  of  the  gavel  Joe  finds  a  seat  next  to  liis 
sponsor,  determined  to  stick  it  out.  The  busi- 
ness session  of  the  meeting  is  conventional  , 
.     .    this   he   has    been    through   many    times 


The  underside  of  this  modern  noice  receiver  from 
Conor  is  for  more  complex  than  the  crystal  set. 
The  complexity  pays  off  in  for  better  performance^ 
of  course. 
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eitlier  in  school  or  through  membership  in 
other  organizations*  Finally  a  rap  of  the  gavel 
ends  tlie  formalities  and  the  president  intro- 
duce the  speaker  of  the  evening.  A  good 
talker,  he  has  chosen  "Coax  Cable  vs.  Twin 
Lead"  for  his  subject.  It*s  a  good  presentation 
making  some  valuable  points  for  many  but  to 
Joe  .  .  .  well  tliis  mysterious  thing  called 
Tiam  radio'  looks  pretty  remote  if  he  is  going 
to  have  to  absorb  this  kind  of  stuff  I 

A  welcome  respite  is  next  provided  with  a 
round  of  coffee  and  doughnuts  on  a  self- 
service  table,  in  exchange  for  a  nickel  or  a 
dime  dropped  in  an  old  shield  can  ser\ing  as 
a  cash  box.  Then  the  auction  follows;  happily 
the  auctioneer  has  a  keen  sense  of  humor  and 
Joe  rather  enjoys  the  horse-play  although 
much  of  the  gear  which  changes  hands  is 
totally  unfamiliar  to  him*  Disposal  of  most  of 
the  equipment  winds  up  the  evening  and  amid 
a  chorus  of  "CUL'\  "73"  and  similar  monkey 
chatter  the  gang  high-tails  it  for  the  home 
"QTH"  and  a  bit  of  "DX"!  To  his  paFs  query 
on  the  way  home,  "How*d  you  like  it  Joe  ,  .  , 
think  you  still  wanna  be  a  ham?**  ,  *  Joe  re- 
plies, "Well,  it  sounds  like  it  might  be  fun  all 
right  once  a  guy  catches  on  but  all  those 
crazy  terms;  right  now  they  throw  me  .  .  . 
hey,  what  does  "QSO"  mean  anyway?"  There 
you  have  it  .  -  .  a  ham  is  bom!  In  the  next 
two  weeks  until  the  club  meets  again,  Joe 
mulls  it  over  .  .  .  maybe  thimibs  through  with 
a  more  than  casual  interest,  the  few  electronic 
magazines  at  the  local  drug  store,  "It  might 
be  fun  at  that  but  gee,  can  I  ever  learn  to  talk 
tlieir  language?"  he  ponders.  Conquering  the 
mystifying  jargon  of  hamdoni  seems  to  form 
ail  almost  iijipossible  barrier  but  it's  a  safe  bel 


Next  month  well  start  a  new  series 
of  articles  for  73  on  the  adventtires  of  a 
new  ham  as  he  becomes  interested  in 
Jiam  radio,  progresses  and  harm.  The 
series^  which  will  appear  monthly^  tvill 
be  written  by  Howard  Pijle  W70JS,  one 
of  the  best  known  and  most  prolific  of 
ham  radio  authors.  Be  sure  to  be  ivith  us 
each  month! 


Here's  the  front  of  the  Conor  novice  receiver.  Co- 
nor kits  are  distributed  by  the  Nationof  Radio  In- 
stitute  of  Washington,  D,C. 


to  say  diat  Joe  will  be  on  hand  for  the  next 
and  many  more  club  meetings! 

All  right,  we've  taken  our  enibryo  ham  over 
the  first  hurdle;  nibbing  elbows  with  kindred 
souls.  The  next  few  weeks  only  contribute 
more  to  his  confusion  but  gradually  a  few 
feeble  glimmers  of  light  break  through  tlie 
electronic  fog.  He  has  even  progressed  to  the 
point  where  on  meeting  one  of  his  club  ac- 
quaintances, he  casually  greets  him  with^  "Hi^ 
how's  DX?**  and  leaves  with  *\  .  ,  so  long  and 
*73"  "  *  •  •  definitely  Joe  is  on  his  way! 

The  preceding  paragraphs  are  of  course, 
simply  a  liypothetical  exposure  to  the  early 
stages  of  a  disease  known  among  the  fraternity 
as  *hamitis'.  It  is  the  first  timid  pointing  of  the 
feet  down  the  pathway  to  a  glorious  and 
richly  rewarding  hobby  which  can,  and  often 
does,  lead  to  a  profitable  lifetime  career  in 
electronics  as  welk  The  next  step  of  course  is 
serious  entry  into  this  mystic  realm  by  ac- 
(linring  the  popular  hum  magazines,  perhaps 
one  of  the  several  handbook  famiharly  termed 
the  "ham's  Bible"  and  a  manual  or  two  dealing 
with  amateur  radio  oon.%lrtiction  practice.  Cata- 
logs from  the  numerous  electronic  muil  order 
linuses  are  sent  for  and,  on  arrival,  careful! v 
pored  through  ...  in  each  reading  a  little 
more  familiarity  with  heretofore  strauire  words 
and  phrases  is  acquired;  Joe  has  Iiis  feet  wet 
now  and  is  eager  to  leam  to  swim! 

rd  like  to  take  you  through  Joe's  subsequent 
adventures  in  tlie  marvelous  realm  of  ham 
racUo.  His  initial  efforts  to  master  the  code 
,  .  .  build  a  sbnple  piece  of  gear  .  .  .  study 
for  his  novice  examination  and  eventunny 
pass  it.  Carry  him  right  on  through  building 
his  first  transmitter  and  joining  the  gang  in 
that  wonderful  world  of  hamdom.  If  you*d  like 
to  pursue  Joe's  adventures  in  the  trials  and 
tribulations  besetting  the  newcomer  to  ham 
radio,  watch  for  tlie  series  starting  in  next 
month's  73.  We'll  lead  ]oe  by  the  hand  through 
the  electronic  maze  wliich  will  eventually  put 
hfm  in  line  for  n  shack  full  of  gear  and  walls 
plastered  with  world-wide  QSL  cards. 

Next  month:  Joe  tackles  the  code. 

•    .    .   WTOE 
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You  can  search  the  world  over,  but  you  won't  find  a  better  value  than 
the  SB-34  and  the  SB-2LA.  The  SB-34  four  band  transceiver  is  en- 
tirely solid  state,  including  a  transformer  type  power  supply  which 
provides  both  12  volt  DC  and  117  volt  AC  operation  —  bunt<in.  One 
look  at  the  SB-34's  specifications  will  prove  that  only  $395.00  will 
return  the  biggest  possible  value  for  every  dollar  expended.  A  perfect 
match  is  the  SB-2LA  linear  amplifier.  This  compact  package  will  boost 
the  gain  of  the  SB-34  (or  any  other  SSB  exciter)  to  a  full  KW.  Loaded 
with  quality  features,  but  with  a  price  tag  reading  only  $249.50,  the 
SB-2LA  is  another  example  of  true  SBE  value. 

6%  FINANCE  CHARGE  •  10%  DOWN  OR  TRADE-IN  DOWN  •  NO  FINANCE  CHARGE  IF 
PAID  IN  90  DAYS  •  GOOD  RECONDITIONED  APPARATUS  •  Neorly  all  makes  &  models. 
15  day  trio!.  90  day  Warranty.  90  day  trade  back  on  NEW  apparatus.  Write  for  bulletin. 

TED  HENRY    (W6UOU1  BOB   HENRY    (W0ARA)  WALT   HENRY    (W6NRV) 

CAll   DIRECT  .   .   .   USE  AREA  CODE 


Butler  1,  Missouri,  64730 
11240  W.  Olympic,  Los  Angeles,  Calif,,  90064 
931  N.  Euclid,  Anaheim,  Calif.,  92801 
6116  N.  27th  Ave.,  Phoenix.  Ari2.,  85017 


*^Wor/ds   Largest   D/itnfaotors   of   Short   Wave   Receivers" 


816  679-3127 

213  477-6701 

714  772-9200 

602  AM  4-3895 
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Don  Wiggins  W4EHU 
7110  Cane  Hills  Circle 
Orlando,  Fforida 


Tuning  the  RTTY  Signal 

Use  a  simple  adapter  to  simplify  tuning  RTTY. 


If  we  wish  to  get  the  best  possible  operation 
from  our  RTTY  gear,  it  is  important  that  our 
receiver  be  correctly  timed  to  the  incoming 
sigiiLil  and  that  the  shift  on  our  FSK  be  cor- 
rect. Tim  article  will  discuss  the  proper  tim- 
ing procedure  for  use  with  audio  t\pe  RTTY 
converters  and  will  describe  a  simple  easily- 
consti'ucted  tuning  indicator* 

Fig.  1  illustrates  graphically  the  proper  re- 
lations  between  the  receiver  tuning  and  BIO 
setting  that  we  need  for  best  results.  In  the 
correctly  tuned  illustration,  an  optimum  if 
selecti\  it}  curve  is  shown,  with  a  bandwddth 
just  wide  enoiigli  to  pass  the  entire  FSK  spec- 
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Fig,  1.  Tuning  of  RTTY  signals.  In  A,  the  RTTY 
FSK  signal  is  correctly  tuned  In  a  receiver  with  the 

ideal  if  possbond  and  the  BFO  is  properly  set.  fn 
B,  the  BFO  is  improperly  set  with  the  mark  signal 
in  the  if  passband  and  the  spoce  srgnof  out  of  it. 
The  distbnce  from  the  BFO  to  the  if  center  should 
be  2550  instead  of  2250  Hz. 


trum.  Obviously,  the  tuning  is  most  critical  for 
this  handwndth.  Note  that  the  BFO  should  be 
set  2550  Hz  away  from  the  act  iter  of  the  if 
passband.  It  doesu't  make  any  difference 
whether  the  BFO  is  above  or  below  the  if  fre- 
cjuency— tins  will  nuly  swap  the  MARK  and 
SPACE  tones.  The  incorrectly  tuned  example 
shows  the  BFO  set  too  close  to  the  if  fre- 
quency. Here,  the  SPACE  frequency  will  ''fall 
off'  the  edge  of  the  if  curve  causing  it  to  be 
weaker  than  the  MARK  signal.  This  will  result 
in  errors,  particularly  when  noise  or  fadiug  is 
present.  If  your  receiver  has  a  wider  passband 
than  1200  cps^  tlie  tuning  will  not  be  as  criti- 
^L I  However,  it  is  very  desirable  to  have  the 
'SK  signal  centered  in  the  passbuiid.  We  then 
have  the  niaxinium  tolerance  for  drifts,  mis- 
tunings  etc. 

So  we  see  that  we  need  to  do  two  things. 
First,  get  our  BFO  settings  correct  and,  sec- 
ond, be  able  to  accurately  tune  in  the  RTTY 
signal  so  that  it  is  in  just  the  right  place  in  the 
if  passband.  The  answer  to  both  tliese  require- 
ments is  a  good  tuning  indicator.  An  addi- 
tional advantage  of  a  good  indicator  is  that 
we  can  set  the  shift  on  our  transmitter  cor- 
rectly, 

T}"pes  of  indicators 

Many  different  devices  have  been  used  for 

RTTY  tinning  indicators*  A  list  might  include: 

Zero-center    meter    across    discriminator 

load 
Neon  bulbs  on  keyer  output 
Electron-eye     tubes     on     the     MARK- 
SPACE  detector  output 
\^ariable-angle  scope  display 
Flipping-line  scope  display 
Detected-pulse  scope  display 
Scope  cross-pattern. 
Most  RTTY*ers  have  their  favorite  indicator. 
However,  the  display  which  seems  tlie  easiest 
and  fastest  for  the  newcomer  to  learn  to  use 
is  the  cross-pattern  oscilloscope.  This  method 
was  originated  by  Merrill  Swan  W6AEE,  one 
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Fig.  2.  Circuit  of  a  scope  tuning  adapter  for  RTTY, 

of  the  pioneers  in  ham  RTTY.  In  tliis  type  of 
indicator,  a  correctly  tuned  signal  with  correct 
sliift  will  pjtiduce  a  perfect  cross  on  tlie  scope 
face.  As  you  tune  throiigli  an  RTTY  signal 
with  the  receiver  dial,  the  cross  will  first  be 
small  and  will  attain  its  maximum  size  when 
the  signal  is  correctly  tuned  and  then  will  get 
small  again  as  wc  detune.  If  the  frequency 
shift  of  the  received  station  is  inctirrect,  then 
one  arm  of  the  cross  will  be  shorter  than  the 
otlier.  You  can  experiment  with  your  converter 
lo  determine  if  a  signal  with  the  wrong  shift 
prints  l)f\sl  when  tuned  for  maximum  MARK, 
maximum  SPACE  or  ''in  between/^ 

Cross-pattern  tiuiiiig  adapter 

Either  a  standard  oscilloscope  can  be  used 
as  a  cross-pattern  tuning  indicator  or  a  scope 
tube  added  to  the  RTTY  conv^erter.  The  sim- 
plest way  of  driving  the  scope  is  to  feed  the 

mt>0  FFK)« 
HECEIVEA 
Q 


Iiorizontal  input  from  one  set  of  the  tuned 
circuits  in  the  con\  erter  and  the  vertical  input 
from  the  other  set  However,  most  RTTY  con- 
\  erters  have  relatively  low-Q  ciixuits  for  sepa- 
rating the  MARK  and  SPACE  tones.  The  re- 
sult is  that  we  get  crossed  ellipses  instead  of 
crossed  lines  as  shown  in  Fig,  5A,  Accurate 
tuning  is  thus  more  difficult  The  solution  is 
to  build  a  simple  adapter  whose  circuit  is 
shown  in  Fig,  2.  This  adapter  can  be  used 
with  almost  any  audio- type  converter  and  can 
drive  a  standard  oscilloscope.  It  has  sufficient 
gain  to  drive  the  deflection  plates  of  a  2"  or  3" 
cathode  ray  tube  directly.  The  adapter  is  very 
simple,  consisting  of  two  highly-selective  cir- 
cuits and  a  dual  triode  ampUner. 

High-Q  toroids  are  tuned  to  the  two  audio 
tones,  which  are  nomiallv  2125  and  2975  Hz 
These  are  driven  by  the  two  sections  of  a 
12AX7  which  has  a  high  plate  resistance.  The 
grids  of  the  12AX7  are  fed  from  the  two 
tuned  circuits  in  the  RTTY  converter. 

It  is  rather  difficult  to  give  exact  instruc- 
tions on  connecting  the  tuning  adapter  to  the 
many  different  types  of  converter  circuits  in 
use.  The  best  procedure  is  to  experiment  with 
yom*  particular  unit  until  you  find  the  points 
which  produce  the  cleanest  pattern  on  the 
scope  indicator.  However^  we  can  give  some 
general  suggestions.  Fig.  3  shows  a  block 
diagram  of  a  typical  audio  converter  consist- 
ing of  a  limiter  followed  by  the  audio  tone 
filters.  Two  amplifiers  feed  the  detectors  whose 
outputs  are  combined  to  drive  the  keyer  cir- 
cuit  Points  which  may  be  suitable  for  connect- 
ing the  adapter  are  indicated.  Note  that  the 
MARK  and  SPACE  adapter  inputs  are  tied 
together  when  comiecting  to  the  liraiter  out- 
put but  are  separated  when  connected  bev'^ond 
the  converter  filters. 


nBfEM 
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Fig.    3,    Possible    scope    adapter   connections   for  a 
typical   Qudio-type   RTTY  converter,  Typicol   scope 


and  scope  amplifier  adopters  ore  shown  in  Figs.  2 
and    4,    but   a    regular    oscilloscope    con    be   used. 
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Scope  indicator 

As  nieiitioiied  earlier,  a  conveulional  oscil- 
loscope can  be  used  in  conjunction  with  the 
CToss-patteni  adapter  as  the  indicator.  How- 
ever, for  a  few  dollars,  a  separate  scope  indi- 
cator can  be  easily  built.  Fig.  4  is  a  basic  cir- 
cuit which  uses  the  power  supply  in  the  RTTY 
converter  or  other  existing  supply  for  the 
scope  high  voltage.  The  scope  tube  can  be  a 
2 API  or  similar  type  which  are  available 
surplus  for  two  or  diree  dollais,  A  separate 
filament  trans fonner  should  be  used  since  the 
cathode  is  several  hundred  volts  above  ground. 
The  anode  voltage  is  obtained  by  deriving  a 
negative  voltage  from  one  side  of  the  high 
voltage  transformer  in  the  converter  power 
supply.  This  voltage  will  be  approximately 
equal  to  the  peak  a-c  and  may  give  sullicient 
brightness  depending  on  the  particular  scope 
tube  and  the  transformer  in  your  power  sup- 
ply. If  the  pattern  is  not  bright  enough,  then 
disconnect  the  ground  from  the  voltage  divide 
network  and  return  to  tlie  B+  voltage  from 
the  power  supply  as  shown  in  the  dotted  lines. 
This  will  put  the  negative  supply  in  series  with 
the  positive  supply.  Be  careful  not  to  ground 
t!ie  various  pots  and  use  insulated  shafts  for 
safety. 

No  centering  controls  are  shown  since  most 
scope  tubes  will  have  adequate  deflection  plate 
uligimient  For  this  use.  However^  if  the  pat- 
tern is  too  much  off  center,  it  can  be  corrected 
by  use  of  a  small  permanent  magnet.  The 
magnet  is  moved  around  nern*  the  scope  tube 
and  taped  to  the  chassis  or  panel  at  a  spot 
which  gives  proper  centering. 

Aligning  the  adapter 

With  the  adapter  connected  to  the  scope 
indicator,  the  two  toroids  in  the  adapter  can 
be  trimmed  to  exact  frecjuency.  Probably  the 
easiest  and  cheapest  toroids  available  are  the 
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88mH  loading  coils  which  can  be  bought  for 
less  than  $1.00  each,  although  any  toroid  from 
50  to  several  hundred  millihenries  is  suitable* 
The  approximate  values  of  capacitance  re- 
quired for  88mH  are  shown.  With  an  accu- 
rate source  of  audio  tuned  to  2125  Hz  and  fed 
to  the  grid  of  Vi*,  the  capacitance  is  trimmed 
across  Li  to  obtain  the  longest  possible  line  on 
the  scope.  Similarly,  2975  Hz  is  fed  to  the  grid 
of  Vib  and  fJie  capacitance  across  La  is  varied 
to  produce  the  longest  line.  Alternately,  the 
capacitances  could  be  fixed  and  turns  removed 
from  the  toroids. 

Mter  the  adapter  is  properly  tuned,  it  can 
be  connected  to  the  RTTY  converter,  as  de- 
scribed earlier.  The  scope  gain  controls  are 
then  adjusted  for  the  desired  size  cross-pattern 
and  the  unit  is  ready  to  use.  Tuning  in  an 
RTTY  station  is  extremely  simple.  Just  time 
for  maximum  cross  size  and  that's  it!  Fig-  5 
shows  the  patterns  obtained  for  variotis  eondi- 
ttous. 

Receiver  timing  liiiits 

We  mentioned  earlier  tliat  it  is  inip[)rtant 
to  have  the  BFO  correctly  set.  W^e  would  like 
to  get  our  receiver  set  up  so  that  the  BFO  is 
in  the  proper  relationship  lo  the  selecti\ity 
curve  of  the  if  as  illustrated  in  Fig.  L  Once 
this  is  done,  we  should  then  tune  in  RTTY 
signals  using  the  main  tuning  dial,  leaving  the 
BFO  fixed*  The  following  procedure  is  sug- 
gested to  get  your  receiver  set  in  this  manner. 
Once  this  is  done,  then  tuning  RTTY  signals 
with  the  tuning  indicator  is  easier  and  faster 
than  CW  or  SSB! 

1.  Turn  on  your  VFO  to  provide  a  steady 
carrier. 

2.  With  AGC  on  and  BFO  oflF  tune  in  your 
VFO  Signal  and  careful K^  peak  the  signal  with 
the  S-meter,  You  now  have  the  VFO  signal 
centered  in  your  if  passband* 
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Fig.    4.    Simple   scope    indicator    for    RTTY    tuning 
unit:  A  tronsistorized  oscilloscope  for  this  use  was 


described  by  K8ERV  in  the  June  1966  issue  of  73 
It  con  be  used  as  discussed  in  this  article. 
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(A) 


(B) 


(C) 


(D) 
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Fig,  5.  Examples  of  RTTY  tuning  scope  patterns 
for  various  signal  conditions.  All  patterns  except  A 
ore  obtained  using  the  scope  tuning  adapter.  A 
Cross  pottern  from  converter  using  low-Q  tuned 
circuits,  B.  Pattern  with  no  FSK  signal,  noise  and 
speech    only.    C,     Correct    shift    FSK^,     Improperly 


(G) 


(H) 


tuned,  D.  Correct  shift  FSK,  correctly  tuned,  E. 
FSK   signal  with    incorrect  shifty   peaked  on  nnark. 

F.  FSK  signol  with  incorrect  shift,  peaked  on  space, 

G.  narrow  shift  FSK  correctly  tuned.  H.  Weak  FSK 
signal  with  noise  (signal  not  limiting)  correctly 
tuned.   The   text   discusses  the  easiest  method. 


3.  Now,  turn  on  tlie  BFO  and  zero-beat  tlie 
VFO  signal  with  the  BFO  pitch  control.  The 
BFO  is  now  tuned  to  the  center  of  the  if  pass- 
band. 

4.  Detune  youi"  YFO  425  Hz  higher  in  fre- 
quency* This  will  produce  a  425  Hz  beat  note 
with  the  BFO.  You  can  set  this  accurately  by 
operating  your  FSK  (switching  between  MARK 
and  SPACE)  and  carefully  tuning  the  VFO  so 
you  get  the  same  425  Hz  tone  from  MARK 
condition  as  from  SPACE  condition.  This  is 
true  since  the  BFO  is  in  the  center^  while  the 
space  frequency  is  425  Hz  lower  and  the  mark 
frequency  is  425  Hz  higher, 

5.  Now,  retune  the  BFO  pitch  conhol  to 
produce  a  2125  Hz  beat  against  one  frequency 
and  2975  Hz  beat  against  the  other  frequency. 
This  setting  can  be  made  most  accurately  by 
operating  your  FSK  and  adjusting  the  BFO 
pitch  control  for  the  maximum  size  cross  on 
the  tuning  indicator  scope.  Some  BFO  con- 
trols may  not  have  quite  enough  range  to  get 
the  2975  Hz  beat,  but  this  can  usually  be  cor- 
rected by  a  slight  adjustment  of  the  trimmer 
on  the  BFO  coil, 

6.  When  the  proper  BFO  setting  is  found, 
make  a  mark  on  the  receiver  panel  of  some 
kind  so  that  you  can  always  set  the  BFO 
pitch  control  to  this  position.  Akvays  tune  in 
FSK  signals  with  the  main  tuning  dial  and  not 
with  the  BFO  control. 


Setting  transmitter  shift 

By  using  our  cross-patterns  tuning  adapter, 
our  transmitter  frequency  sluft  can  be  quickly 
set  to  the  correct  vakie.  With  the  transmitter 
exciter  ON  and  in  the  MARK  condition  (key- 
board closed),  tune  in  your  signal  with  the 
receiver  until  the  scope  line  representing 
MARK  has  its  maximum  length.  Then  simply 
depress  the  break  key  on  the  teletype  machine 
and  adjust  the  shift  control  to  obtain  the  max- 
immn  length  liiia  on  the  scope  representing 
SPACE.  That's  it!  AJso^  zero-beating  another 
RTTY  station  is  very  fast  and  easy  with  the 
timing  indicator.  When  calling  another  station, 
you  zero-beat  his  MARK  signal  by  tuning 
your  VFO  in  the  "spotting"  mode  to  produce 
the  same  line  on  the  scope.  You  can  also  op- 
erate your  break  key  for  a  quick  check  ori 
your  shift. 

Conclusions 

In  order  to  get  the  best  possible  results  from 
his  receiving  set-up^,  the  RTTY*er  should  un- 
derstand how  to  set  his  BFO  and  how  to  tune 
in  the  FSK  signal.  Some  form  of  tuning  indi- 
cator is  almost  essential  The  simple-to-use 
cross-patterns  scope  type  has  been  a  favorite 
with  many  and  the  adapter  described  provides 
an  ideal  pattern.  .  *   .  W4EHU 
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James  Ashe  W2DXH 
R.D.  1 
Freeville,  N.Y. 


WWV  Receiver  for  $5 


It  only  takes  a  few  minutes  to  convert  a  cheap 
transistor  radio  to  receive  WWV  on  2.5  MHz* 


Sometliing  quite  remarkable  has  happened 
recently •  The  combined  effects  of  engineering 
research  and  industrial  competition  have  re- 
united in  really  workal^le  radio  receivers  ap- 
pearing on  the  consumer  market  at  prices  of 
around  five  dollars.  These  inexpensive  radios 
are  designed  to  tune  over  the  broadcast  band 
of  530  to  1600  kHz  are  battery  operated, 
have  a  good  powdered-iron  core  antenna  coil, 
and  contain  five  or  more  working  transistors. 
The  circuit  is  installed  in  a  thermoplastic  case 
of  generally  attractive  design,  and  comes  with 
a  real  or  simulated  leather  cover.  Discount 
stores,  dime  stores,  and  most  of  the  larger 
consumer  electronics  supply  houses  offer  a 
wide  varietv  of  basicallv  similar  receivers  in 
this  class. 
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Fig.  1.  Block  diagram  of  a  typical  small  superhet 
receiver  without  on  rf  stage.  Most  five-dollar 
transistor  superhets  closely  follow  this  scheme. 


These  receivers  are  commonly  supplied 
with  a  schematic  diagiam.  In  a  typical  model 
(most  of  them  are  about  the  same;  avoid  re- 
flex circuits)  the  first  transistor  serves  as  a 
connnon-emitter  mixer  and  a  collector-feed- 
back tunable  local  o.scinato]\  The  next  tv^ro 
transistors  are  if  ampUfiers  at  the  usual  near- 
455  kHz  frequency.  There  is  even  an  AGC 
circuit!  A  diode  detector  i^rovides  the  AGC 
conti-ol  voltage  and  the  audio  to  a  one- tran- 
sistor gain  stage.  A  transformer-coupled  two 
transistor  push-pull  audio  output  stage^  whicli 
may  include  a  thermistor  for  compensation  of 
temperature  effects,  feeds  the  small  loud- 
speaker. A  small  phone  jack  may  be  wired  to 
disconnect  the  loudspeaker  when  using  the 
low-impedance  earphone.  The  usual  arrange- 
ment is  shown  in  block-diagi\^m  form  in 
Fig.  1. 

At  the  low  price  of  $5*00,  a  receiver  slionld 
be  satisfactory  if  it  works  at  all!  Observation 
is  more  encouraging  than  that;  most  of  these 
receivers  are  considerably  better  than  'usable'. 
And  they  commonly  show  distinct  indications 
of  good  engineerings  such  as  electrical  stabil- 
ity, and  a  clean,  relatively  open  layout.  Main- 
tenance is  not  difficult  and  replacement  parts 
or  substitutes  are  easily  obtained*  Their  style 
of  construction,  although  well  under  MIL 
specs,  is  far  from  flimsy.  Most  of  these  recei- 
\ers  are  not  toys:  they  are  reah  usable  elec- 
tronic devices* 

But   what    ai'e   they    good   for?   How   their 
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manufacturers  must  gnash  theif  teeth  over  the 
usual  broadcast  fare!  It  neither  informs  nor 
inipel.s  to  action;  white  noise  is  more  pleasing 
and  useful.  Some  other  application  must  be 
found  for  one  of  these  attractive  devices.  A 
few  ideas  have  appeared  in  ham  magazines 
from  time  to  time:  a  fix-tuned  if  for  a  VHF 
receiver^  or  a  conversion  to  a  simple  service 
instrument.  A  recent  QST  article  suggests 
stripping  out  most  of  the  circuit  to  build  up 
something  almost  entirely  different  Such  dras- 
tic revision  is  not  proposed  here,  It*s  a  remark- 
ably simple  job  to  convert  one  of  these  recei- 
vers to  a  usable  WWV  receiver, 

A  little  history 

Almost  any  radio  receiving  system  contains 
an  amplifier  of  some  kind.  Only  the  simplest 
ones  do  not:  the  crystal  receivers  built  in  the 
early  days  of  radio,  and  still  built  for  some 
purposes,  utilize  only  the  incoming  energy 
from  the  antenna.  These  receivers  are  insen- 
sitive and  no  longer  serve  for  normal  com- 
munications work. 

The  history  of  radio  is  largely  the  story  of 
years  of  research  upon  a  very  cential  problem: 
how  can  a  smaller  signal  be  made  to  yield  a 
usable  result?  And  the  smallest  usable  signal 
has  become  very  small  indeed.  Imagine  a  1- 
watt  lamp  and  its  general  illumination  of  the 
surrounding  territoiy.  This  represents  roughly 
what  Hertz  had  achieved  by  1889*  Nowadays 
a  millionth  part  of  this  1-watt  illumination,  or 
10-*^*  watts,  is  regarded  as  a  huge  signal  which 
is  likely  to  overload  the  receiver.  A  fmther 
reduction  by  another  milhon  times  brings  the 
signal  to  a  workable  levels  about  10-^^  watts. 


Most  ama terns  would  regard  a  signal  as  fairly 
weak  at  another  hundred  times  smaller:  10-^^ 
watts,  or  about  0.7  microvolts  across  50  ohms. 
What  did  the  old-timers  do  about  small 
signals?  At  first  they  had  to  get  along  with  no 
amplifiers  at  alL  Hertz  s  spark  gap  soon  yielded 
to  improved  detectors  such  as  the  coherer  and 
later  the  electrolytic,  the  crystal^  and  some 
other  varieties.  There  was  great  emphasis  on 
making  the  most  effective  use  of  the  signal. 
Much  of  the  early  literature  is  devoted  to 
better  coupling  devices,  and  there  were  even 
such  tilings  as  push-pull  crystal  receivers. 
Later  arrangements  used  primitive  thermionic 
triodes  as  RF  amplifiers  at  the  received  fre- 
quency, and  these  developed  into  the  TRF  or 
Tuned  Radio  Frequency  receivers  which  have 
lasted  almost  up  to  the  present. 

Something  really  new  happened  in  1918. 
Edwin  Armstrong,  then  in  Paris  as  an  officer 
in  the  Signal  Corps,  built  a  stiikingly  improved 
kind  of  radio  receiver,  A  year  and  a  half  later^ 
in  1920,  he  received  his  patent  on  one  of  the 
most  populax*  circuit  ideas  in  Instory;  the 
superheterodjme  circuit- 
He  used  an  amplifying  and  detecting  sys- 
tem that  always  operated  at  the  same  fre- 
quency* The  designer,  engineer,  and  builder 
could  exert  theii'  full  skiU  and  knowledge 
against  the  problem  of  making  something  un- 
compromisingly intended  to  do  the  best  possi- 
ble job.  Troublesome  tuning,  tracking,  and 
feedback  difficulties  were  greatly  eased  by 
this  simplification.  Then  he  made  his  fix-tuned 
receiver  respond  to  frequencies  other  than  its 
own  by  adding  a  converter  citcuit:  any  given 
frequency  fed  into  the  converter  could  be  made 


The  WWV  receiver  just 
before  assembling  back 
fnto  its  case.  The  anten- 
na feads  are  very  fragile! 
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to  come  out  as  the  right  frequency  tor  the  fix- 
timed  receiver.  The  converter  could  be  de- 
signed to  feed  any  frequency  witliin  a  wide 
range  into  the  fix-tuned  receiver.  Tlus  was  the 
basic  principle  tliat  has  become  one  of  the  key 
ideas  of  radio  electromcs- 

His  converter  circuit  is  now  called  the 
mixer,  and  it  is  often  arranged  to  perform  a 
second  function  as  a  local  oscillator.  It's  easy 
to  forget  tliat  the  if  amplifier  is  really  a  com- 
plete receiver  in  itself:  a  TRF  receiver  ofteti 
ix-tiined  to  about  455  kHz.  This  basically 
simple  and  highly  workable  idea  (the  number 
built  so  far  must  be  in  the  tens  of  millions!) 
does  have  some  peculiarities^  or  depending  on 
your  point  of  view,  a  few  shortcomings,  This 
simple  conversion  of  a  tunable  broadcast  to  a 
fix- tuned  shortwave  receiver  depends  on  one 
of  them. 

Superheterodyne  operation 

About  1800,  a  French  mathematician  was 
working  on  a  difficult  problem.  He  was  trying 
to  develop  a  mathematical  description  of  the 
actual  events  occurring  when  a  stretched  cord 
is  pulled  away  from  its  resting  position  and 
abruptly  released.  He  solved  his  problem  in 
a  way  that  some  mathematicians  of  his  day 
refused  to  accept  as  mathematics.  His  name 
was  Fourier;  many  modern  eletronics  liand- 
books  have  tables  and  collections  of  equations 
based  on  his  results. 

The  question  of  how  a  superlieterodyiie 
mixer  works  can  be  studied  by  Fourier  an- 
alysis. The  engineer  writes  dovni  a  simple 
equation  to  represent  the  two  frequencies  ap- 
plied to  the  mixer  inputs  and  then  he  writes  a 
longer,  rather  hairy  looking  thing  to  repre- 
sent the  output.  He  writes  a  Fourier  series. 
Then  he  may  red-pencil  a  circle  around  one 
or  two  of  the  tenns  and  simply  ignore  the  rest. 
The  two  important  terms  are  (1)  a  frequency 
equal  to  the  numerical  sum  of  the  two  input 
frequencies  and  (2)  a  frequency  equal  to  the 
numerical  difference  between  the  two  input 
Tjequencies,  The  sum  frequency  is  interesting 
to  transmitter  builders,  and  is  the  basis  of 
Hoisington's  one-tube  50 MHz.  VFO  described 
in  the  June  1966  issue  of  73,  The  difference  fre- 
quency interests  us  and  receiver  biu'Iders  in 
general.  And  the  terms  ignored  aren't  really 
gone;  they  come  back  sometimes  to  produce 
imwanted  birdies.  Fisk's  article  in  the  April 
1966  issue  of  73  discusses  that  problem. 

The  Uttle  snperhet  we  are  abotit  to  modify 
probably  has  an  if  frequency  of  455  kHz.  This 
means  that  its  inside  TRF  receiver  (see  Fig*  1 
again)  is  responding  to  the  difference  between 
the  input  frequency  and  an  oscillator  frequency 
which  must  be  either  455  kHz  higher  or  455 


kHz  lower  than  that  inptit  frequency.  The 
manufacturer  practically  always  chooses  an 
oscillator  frequency  above  the  received  fre- 
quency in  these  little  receivers;  it  simplifies 
necessary  adjustments. 

Let  us  suppose  the  receiver  is  tuned  to  1590 
kHz.  This  is  sUll  witliin  the  broadcast  band> 
but  very  near  its  upper  edge.  Its  local  oscilla- 
tor must  be  operating  455  kHz  higher,  at  2045 
kHz.  Adding  455  kHz  to  this  known  oscillator 
frequency,  we  come  to  2.5  MHz  as  the  otlier 
value  which  differs  by  tlie  if  frequency  from 
the  oscillator  frequency.  If  we  can  make  a 
small  revision  in  the  input  circuit  to  empha- 
size the  2,5  MHz,  we  will  liave  a  WWV 
receiver  I 

The  conversion 

The  appropriate  instnmients  for  this  con- 
version are  a  grid  dip  oscillator  and  an  RF 
signal  generator.  It  is  not  a  difficidt  conversion 
and  witli  care  you  may  be  successful  without 
the  instruments.  In  either  case^  try  to  find  a 
short-wave  receiver  capable  of  picking  up 
WVV\^  before  going  ahead.  Sometimes  it 
sounds  quite  weird.  The  one-per-second  ticks 
are  distinctive,  and  there  is  a  tinie  announce- 
ment  each  five  minutes. 

Check  the  receiver  for  normal  operation  be- 
fore starting  the  conversion.  If  it  is  working 
properly,  tune  to  just  under  1600  kHz^  remove 
the  battery,  and  dismantle  the  circuit  board 
from  tlie  case  without  distiubing  the  tunitig 
capacitor.  Remove  the  knob  from  the  capaci- 
tor, and  fill  10  the  remaining  hole  in  the  case 
with  a  piece  of  cardboard,  A  coat  of  clear 
fingernail  polish  will  improve  the  cardboard, 
and  it  may  be  held  in  place  with  some  glue 
or  epoxy  cement* 

Free  the  loop  antenna  structure  from  die 
printed  circuit  board,  but  do  not  disconnect 
any  wire^-  Be  gentle!  And  then  trace  back- 
wards from  the  mixer  transistor  to  ihe  link 
coupling  from  the  loop  antenna.  This  circuit 
must  be  opened  since  the  grid  dip  oscillator 
may  be  powerful  enough  to  destroy  the  mixer 
transistor.  The  base  circuit  is  best  opened  at 
the  end  oiip')Nite  ground:  the  connection  to 
the  mixer  base  lerminaL  Don*t  worry  about 
possible  detuning. 

Use  tlie  grid  dip  oscillator  to  find  the  reso- 
nant frequency  of  the  antenna  coil  It  should 
be  very  near  1590  kHz,  because  it  was  set  to 
that  value  before  dismantling  and  cxents 
should  not  have  disturbed  it  If  it  is  not  near 
this  frequency,  you  must  find  out  v\hy!  Per- 
haps the  oscillator  frequency  is  off  also,  mak- 
ing eventual  success  very  hard  to  aclneve. 

When  tlie  antenna  coil  dips  at  the  right 
frequency,    and    perhaps    after   checking   the 
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oscUlaiui  riequent J  at  2.045  MHz,  ^tart  taking 
turns  oft  ihe  antenna  coll  Do  not  adjust  the 
capacitor!  Renio\e  a  few  lurus  of  wire  and 
clieck  the  resoiuint  frt(jueney.  Take  oft 
another  few  turns  and  clip  again.  Try  to  come 
up  on  the  rcquirtt!  2,5  MHz  b>  ea^y  degrees 
so  tliat  you  certainly  do  not  overshoot. 

After  the  anteinia  coil  is  modified  to  dip  at 
2,5  MHz,  take  a  few  turns  off  the  link  coupling 
to  the  mixer.  The  antenna  coil  and  the  link 
should  be  reduced  by  the  same  percentage:  it 
should  have  worked  out  to  a  little  over  30^ 
reduction.  Then  remake  the  open  mixer  base 
terminal  connection,  and  remount  the  receiver 
in  its  case.  The  modification  is  complete;  onh^ 
adjustment  remains. 

Warm  up  tlie  signal  generator,  set  it  to 
internal  modulation,  and  bring  an  unshielded 
lead  from  its  uLitput  near  the  receiver.  If  its 
output  is  too  strong,  the  following  does  not 
work  very  well;  distance  or  a  weaker  signal 
is  indicated.  Tune  the  generator  around  the 
vicinity  of  2.5  MHz  to  find  what  frequency 
the  recei\'er  is  responding  to.  Having  foimd 
it,  retune  the  generator  slightly  nearer  the 
desired  2.5  Mil/  but  not  quite  out  of  the 
receiver  passband.  There  are  two  tiny  trim- 
mers in  the  tuning  capacitor;  a  small  adjust- 
ment to  one  of  these  will  center  the  receiver 
on  the  generator  frequency.  Readjust  the 
generator  still  closer  to  2.5  MHz  and  trim  the 
receiver  to  frequency  again.  The  httle  trim- 
mers are  capable  of  a  surprisingly  wide  range 
of  adjustment;  it  should  not  be  necessary  to 
adjust  the  main  capacitor.  Continue  until  the 
leceiver  is  zeroed  on  the  signal  generator's 
2.5  MHz. 

The  other  trinnner  is  now  known  to  be  the 
antenna  coil  tiinimer.  Adjust  it  for  maximum 
response  to  the  generator  signal  This  nearly 
completes  the  job;  only  an  on-the-air  test  is 
required.  Early  moniing  or  evening  is  the  best 
tiine  for  this,  when  signal  propagation  condi- 
tions are  good  but  not  so  terrific  the  receiver's 
broad  selectix  ity  is  ovenvhelmed  b\^  powerful 
transmitters  adiacent  to  \\*\\^^-  An  external 
antenna  should  not  be  needed  in  central 
USA.  If  required,  it  can  be  coupled  to  the 
receiver  by  two  or  three  turns  of  wdie,  large 
enough  to  slip  the  receiver  inside. 

Shortwave  transmitters  should  be  quite 
audible.  Tune  the  oscillator  trimmer  up  and 
down  from  its  starting  setting  (check  its  posi- 
tion before  making  adjustments).  When  you 
have  located  W^VV,  peak  it  up  with  the  an- 
tenna trimmer,  and  then  zero  in  for  strongest 
reception  by  adiusting  the  if  slugs*  No  harm 
in  this!  Fixing  the  antenna  and  oscillator  cir- 
cuits to  a  single  frequency  has  eliminated  the 
sti'ict  conditions  that  nmst  be  met  for  correct 
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This  receiver  is  fix-tuned  to  WWV  at  2.5  MHz, 
Two  smoff  pieces  of  cardboard  fill  in  the  holes  left 
by  removal  of  the  tuning  dioL 

tracking;  you  can  now  tune  the  if  to  any 
frequency  you  like.  Vernier  tuning  in  this  way 
is  very  easy.  When  the  receiver  is  zeroed  in, 
the  job  is  done.  Replace  the  receiver's  back— 
and  it'll  last  for  years. 

Loose  ends 

As  they  are  used  in  if  ciicults,  transistors 
tend  to  cause  regeneration,  A  close  look  at  the 
schematic  may  show  a  tiny  capacitor  from 
the  end  of  the  tuned  if  winding  opposite  the 
collector  connection  right  back  to  the  base  of 
the  transistor.  This  capacitor  feeds  a  small 
signal  into  the  base  circuit  opposing  the  signal 
which  leaks  back  through  the  transistor.  If 
this  capacitor  is  removed,  the  receiver  may  not 
quite  go  into  oscillation.  A  very  perceptible 
improvement  in  sensiti\dty  results.  Don't  wreclc 
the  capacitor,  you  may  want  to  put  it  back. 

In  some  regions  an  external  antenna  may 
be  required  at  any  time  to  hear  WWV,  Sorry* 
I  do  not  know^  how  sensitive  this  receiver 
leally  is.  If  you  are  far  from  the  transmitter, 
located  in  Greenbelt,  Maiyland  and  moving  to 
Colorado,  a  more  elaborate  conversion  to  a 
large  external  loop  may  be  in  order, 

I  purchased  a  pair  of  these  receivers,  I 
haven*t  converted  the  other  one  yet;  maybe 
it  unll  make  a  good  first  and  second  if  for  an 
inexpensive  tuner  following  a  VHF  converter. 
This  should  require  one  or  two  additional 
transistors,  so  that  perhaps  the  tuner  could  be 
completed  for  $10  to  $20,  Look  for  this  in  a 
future  article. 

.  .  .  W2DXH 
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Dor  re  11  Thorpe 
31  10  N.  83  Street 
Scotfsdale,  Arizono 


Streamlined  Modulators 
for  Transistor  Transmitters 


Presented  here  are  two  unusual  nielhods  of 
modulating  transistor  transmitters  that  riv^al 
the  commonly  used  transformer  coupled  col- 
lector modulation  technique  in  performance. 
While  neither  circuit  is  really  new  (they  boUi 
have  basic  vacuum  tube  hisitories),  the  im- 
plementation to  transistor  circuitry  is  unique. 
Both  of  the  techniques  discussed  streamline 
the  modulator  by  eliminating  the  bulky  mod- 
ulation transformer  and  its  attendant  match- 
ing problems.  Hence,  the  primary  advantages 
of  reduced  size^  weight,  and  po^^er  consump- 
tion gain  by  utilizing  transistors  are  further 
enhanced  by  streamlining  the  modulation  am- 
plifier, 

DC-series  modulation 

The  compact,  high  quality  modulation  tech- 
nique shown  in  Fig,  1,  is  termed  dc*series 
modulation  because  the  modulating  transistor 
is  in  series  with  the  final  do  supply  voltage. 
In  this  circuit,  the  modulating  transistor  is 
shown  in  the  emitter  leg;  however,  it  is  effec- 
tively varying  the  collector  supply  voltage. 
The  emitter  is  used  because  proper  voltage 
polarities  are  available  for  ctjupliiig  the  low 
cost  pnp   germanium   aiuho  transistor  to  the 
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Fig.    1,    DC  series  modylotion  of  a   transistor  am- 
plifier. 


NPN  silicon  rf  power  device. 

The  components  shower  in  Fig,  1,  and^  in 
particular  die  2X176  power  transistor,  are  in- 
tended  for  use  with  a  low-power  (1  or  2- watt) 
final;  however,  a  power  transistor  w^ith  a 
higher  current  handling  capabihty  could  be 
used  in  place  of  the  2N176  to  modulate  higher 
powder  tiansmitters.  In  which  case,  select  a 
transistor  vidth  a  high  current  gain  so  that  it 
can  be  easily  driven  l>y  the  audio  driver 
transistor. 

The  circuit  works  somewhat  like  a  con- 
ti'olled  carrier  circuit.  With  no  audio  drive, 
the  2N176  modulating  transistor  is  biased  to 
furnish  about  %  of  the  supply  voltage  to  the 
modulated  stage.  Then,  audio  peaks  drive  Q2 
to  full  conduction  firnushing  the  entire  supply 
voltage  to  the  finaL  Likewise,  the  audio  val- 
leys cutoff  Q2  reducing  the  voltage  to  the  final 
to  zero.  Hence,  tlie  cctrrier  power  output  is  be- 
ing controlled  by  the  modulating  sigrial  and  is 
varied  at  an  audio  rate. 

There  is  one  minor  disadvantage  of  this 
modulation  technique.  As  indicated  on  Fig,  1, 
twice  the  normal  supply  voltage  is  needed. 
The  reason  for  tliis  comes  to  liglit,  when  the 
standard  transformer  coupled  collector  mod- 
ulation circuit  is  examined.  Here,  the  audio 
peak-to-peak  voltage  supplied  by  tlie  modula- 
tion transformer  effectively  changes  the  in- 
stantaneous collector  voltage  from  zero  to 
twice  thp  supply  voltage  at  100^  modulation. 
However  J  in  Fig,  I,  the  modulator  is  not  sup- 
plying^ any  additional  audio  voltage^  it  is  only 
controlling  the  supply  voltage.  Therefore,  to 
get  the  necessary  voltage  swing,  the  supply 
voltage  must  be  double  that  normally  used  for 
transfonner  coupled  collector  modulation.  Like 
transformer  coupled  collector  modulation,  the 
dC'Series  modulating  technique  is  also  plagued 
with  driver  feedthrough.  That  is,  due  to  ca- 
pacitance effects,  the  drive  signal  feeds 
through  on  dou^nward  modulation;  hence,  pre- 
venting full  down  modulation.  Thus,  it  is  dif- 
ficult to  obtain  100%  modiilaticm  unless  the 
driver  is  also  modulated* 

The  audio  driver  Q|  is  a  conventional  com- 
mon emitter  amplifier  that  provides  about  20 
dB  of  gain.  Approximately  0J4  volt  applied  to 
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the  base  of  Q^  gives  Tull  modulation.  This 
diive  can  he  obtained  frnm  one  or  two  stages 
of  common  emitter  ami>lifieatioii  depending 
upon  tJie  microphone  used*  Q^  can  be  almost 
any  type  of  good  quality  pnp  transistor. 

Performance  wise,  the  dc-series  technique  is 
superior  to  the  conventional  method  since  it 
yields  a  greater  modulated  power  output^ 
lower  distortion,  and  overall  transmitter  cur- 
rent is  lower.  Moreover^  in  a  comparison  test  a 
larger  detected  audio  voltage  was  achieved 
(\\ith  a  diode  demodulator)  from  the  dc-series 
modulated  hansmitter  than  from  the  same 
final  when  it  was  transformer  coupled  collec- 
tor modulated.  This  is  an  important  criteria 
considering  that  what  really  cotmts,  in  an  AM 
system^  is  the  detected  audio. 

RC-coitpled  base  modulation 

A  second  circuit,  RC-coupled  base  modula- 
tion, shown  in  Fig,  2,  also  has  performance 
capabilities  that  are  competitive  with  the  usual 
collector  modulation  technique. 

In  tliis  circuit,  the  modulation  is  injected  to 
the  base  of  the  RF  transistor  using  two  resis- 
tors, Rl  and  R2<  Tlie  effect  of  Rl  is  to  line- 
arize the  waveform  uluch  Es  excellent  for  val- 
ines of  Ki  between  10  arid  20  ohms.  Neg- 
ligible improvement  in  linearity  is  achieved  for 
larger  values  of  Rl.  Also,  Rl  should  not  be 
bypassed  for  audio  Ix.^ciuise  bypassing  intro- 
duces negative  current  feedback  in  the  final 
HF  stage  at  audio  frequencies.  Resistor  R2  can 
range  between  100  and  2,000  ohms.  Ulti- 
mately, the  upper  value  of  both  Rl  and  R2  is 
determined  by  the  available  rf  drive  power 
because  greater  drive  power  is  needed  for 
larger  values  of  resistance. 

The  effective  load  resistance,  presented  to 
Qi,  is  essentially  equal  to  R2.  Therefore,  to  re- 
duce modulation  power  requirements  it  is  de- 
sirable to  make  R2  large.  Thus,  with  tliese 
conflicting  requirements  some  t>pe  of  a  com- 
promise is  necessary-  Hence,  the  values  given 
in  Fig,  2  represent  a  good  compromise  be- 
tween linearity,  rf  drive  power  and  modulation 
power  requirements. 


SUPPLY  VOLTAISE 
42 X   NORMAL) 


40mV 
AUDIO   DRIVE 


ll.Z 


Fig.  2,  RC  coupled  base  modulation. 

This  rc-conpled  base  circuit  \ields  excellent 
modulation  characteristics  because  it  has  built- 
in  feedback,  and,  it  also  prevents  feedthrough 
which  in  turn  permits  100%  modulation  to  be 
easily  achieved.  A  disadv^antage  is  the  higher 
power  dissipation  in  the  rf  stage  due  to  the 
extra  drive  discussed  previously.  Therefore, 
you  may  want  to  add  a  little  additional  heat 
sinking  to  take  care  of  the  additional  power 
dissipation. 

The  audio  stage  Qj  uses  a  small-signal,  gen- 
eral purpose  audio  transistor  in  a  common 
emitter  stage.  From  the  circuit  components 
shown,  an  uudistorted  ouLput  of  about  2  volts 
can  be  supplit  d  to  the  base  of  the  final  with 
40  mV  of  audio  drive  signal.  This  is  sufficient 
to  provide  100%  modulation  for  a  transmitter 
in  the  1  to  2  watt  range.  For  higher  power 
finals,  an  audio  stage  capable  of  supplying  a 
greater  voltage  swing  should  be  used.  Since 
tlie  audio  signal  is  being  applied  to  the  base  of 
the  rf  stage,  it  functions  as  a  common  emitter 
amplifier  fur  both  the  RF  and  audio. 

Why  not  try  dc-series  modulation  or  re- 
coupled  base  modulation  next  time— they  both 
perform  weU  and  do  a\^  ay  with  the  bulky,  ex- 
pensive transformer  that  is  difficult  to  match. 

.  .  -  Thorpe 


Unlike  CT  Transformers 

Usually  unlike  power  transformers  cannot 
be  connected  in  series  to  t)blaiu  higher  dc  out* 
put  voltages  because  no  center  tap  is  then 
available.  This  circuit  ilhtst rates  a  method  of 
accomplishing  this.  The  transformer  on  tlie 
positive  side  nursl  ha\e  sufficient  insulation  to 
withstand  the  combined  voltages.  The  pri- 
maries of  course  must  be  correctly  polarized-- 
if  little  or  no  output  is  obtained  re\erse  the 
connections  to  either  primary. 

,  ,  ,  Robert  Kuhn  W0HKF      "nov^^c 
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Larry  Will  K3ADS 
Overbrook  Golf  Club 
Bryn  Mawr,  Pa, 


Amateur  Television 
Let's  Get  Started:  Part 

This  article  continues  on  with  an  introduction  to  setting  up 
your  ham  TV  station.  It  covers  transmitters^  modulators 

and  antennas. 


Now  that  the  camera  and  receiving  gear  are 
working,  it  is  necessary  to  assemble  some  sort 
(jf  transmitter.  Wlule  it  is  possible  to  use  tele- 
vision on  an\  amateur  band  above  420  MHz, 
as  a  practical  matter  most  transmissions  are  in 
IIk'  120  band.  The  420  hand  i>rovides  tlie 
greatest  co\'erage  pt^*  watt  and  enables  those 


f- +  15 v.  MODULATION  I  PEAK    SYNC) 


-CAFIRJER    LEVEL  tBLAMKlNG    LEV.) 


U-|00%  MOOULATIWi 


Fig,     1,    Video    modulation.    Note    that    the    sync 
modulates  positive  15%  while  the  video  modulates 

negative  to  88%. 


already   on   the   band   witli    CW   and    phone 
equipment  to  utilize  this  equipment. 

The  band  is  chvided  per  a  gentleman's 
agreement: 

420-432  MHz         wideband  audio  stable 
432-436  MHz         CW  and  audio 
436-450  MHz         television 
Thus  the  TV  minded  amateur  has  14  MHz 
to  use  lip* 

The  television  inodiilator 

In  order  to  put  the  wideband  TV  signal  on 
tlie  carrier,  a  video  modulator  is  necessary. 
The  commercial  standard  is  to  use  a  band- 
width of  4.2  MHz  for  the  picture  information. 
This  equals  a  horizontal  resohition  of  about 
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Fig,  2.  Block  diagram  of  the  television  transmitter 
used  at  K3ADS, 


336  lines.  This  is  an  excellent  pictiue  capable 
of  very  fine  detail.  The  average  TV  receiver, 
considering  ghosting  and  other  problems,  nor- 
niiiUy  \%t11  give  a  250  line  picture  with  a  200 
line  picture  being  entirely  satisfactory, 

Therefore  to  obtain  a  200  line  picture,  tlie 
video  amplifiers  and  modulator  must  have  a 
bandwidth  of  at  least  2,5  MHz.  As  a  practical 
matter,  a  2.5  MHz  bandwidth  is  really  easy  to 
obtidn.  This  wide  bandwidth,  however,  results 
in  amplifiers  with  low  gain  so  several  stages  of 
video  amplification  are  necessary*  One  of  the 
most  popular  surplus  modulators  is  the  CRV 
series,  originally  used  in  a  250  MHz  TV  tians- 
mitter.  This  can  be  used  to  grid  modulate 
tubes  such  as  5894  or  6939. 

Most  modulators  for  TV  use  grid  or  a  com- 
bination of  grid  and  cathode  modulation.  In 
AM  work,  this  would  he  a  poor  modulating 
scheme,  but  in  TV  the  modulation  is  essen^ 
tially  negative  as  per  Fig,  1  and  therefore  even 
though  grid  modulation  is  used,  the  tubes  may 
be  run  at  full  CW  inputs*  Notice  that  sync 
modulates  positive  about  15%  and  that  video 
modulates  negative  about  88%,  More  on  this 
depth  of  modulation  later,  When  using  cathode 
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modulation,  the  cathode  must  be  gi'ounded 
well  for  rf  but  not  for  \ideo.  Use  good  button 
bypasses  of  10-40  pF, 

The  rf  exciter 

Fig.  2  shows  a  block  diagram  of  the  K3ADS 
television  exciter.  Two  things  are  evident, 
First^  the  transmitter  is  a  combination  of  units 
that  have  appeared  in  piint.  T)\c.  low  level  ex- 
citers are  the  220  units  appearing  in  the  older 
editions  of  the  ARRL  Handbook,^  The  visual 
exciter  was  moved  to  144  MHz,  In  the  visual 
transmitter,  th^  last  6360  drives  a  surplus- 
Link  450  MHz  FM  final 

The  other  feature  of  this  tiLuismitter  is  the 
inclusion  of  an  FM  sound  transniitter  4.5  MHz 
above  the  picture  carrier.  By  sending  audio 
along  with  video,  the  receiving  station  copies 
the  entire  signal  directly  on  the  TV  set.  Be- 
cause of  the  narrow  bandwidlli  of  the  audio 
channel,  a  power  of  only  about  10  or  20  per 
cent  of  the  visual  power  is  needed,  and  the 
second  220  exciter  drives  an  old  surphis  ARC 
27  final  to  about  10  watts  output.^ 

The  video  modulator  used  at  K3ADS  is  a 
convertered  commercial  unit  and  due  to  the 
inavailability  of  many  of  the  parts,  I  will  not 
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Fig,  3.  Ideal  TV  transmission  characteristics. 


Fig.  4.  Panoramic  spectrum  of  complete  TV  signal, 
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♦  ADJUST   'R"  FOR    CLEAREST   REFEHEMCt   UNE 

Fig,  5.  Method  of  monitoring  TV  modulation. 

describe  that  particular  circuit.  In  steady  I  refer 
you  to  previous  articles,* 

The  modulated  amplifier 

Most  of  us  look  at  tubes  like  the  5S94, 
4X250B,  etc.,  and  mar\el  at  the  low  drive  re- 
quirements.  We  fail  to  look  closely  at  the  fine 
print  ill  the  tube  manual  that  says  *at  frequen- 
cies above  175  MHz/  Looking  there,  one  finds 
that  the  5894  takes  13  watts  of  drive,  and  the 
4X250B,  18  watts,  at  500  MHz,  In  order  to 
meet  these  requirements,  the  final  amplifier 
should  be  driven  by  a  tube  of  the  same  type. 
For  example,  do  not  try  to  diive  a  4X250B 
%\ith  a  2C39A,  The  latter  fust  doesn't  have 
enougli  steam.  As  a  rule  of  thumb,  the  driver 
stage  should  have  a  power  output  of  twice  the 
power  drive  requirements  of  tlie  final  to  ac- 
count for  circuit  losses*  Be  sure  the  tube  oper- 
ates properly  as  a  CW  amplifier  before  at- 
tempt ing  to  apply  video.  An  rf  wattmeter  is 
useful  here- 

Bandwidth  and  vestigal  sideband 
transmission 

The  AM  mod nla lion  of  the  final  with  a  video 
signal  of  2.5  MHz  bandwidth  would  result  in 
an  rf  signal  5  MHz  wide.  In  order  to  conserve 
spectrum,    vestigal    sideband    transmission    is 


Fig,  6,  Modulation  monitoring.  The  white  line  ot 
pfus  1  12  IRE  (IEEE)  units  is  the  chopper  reference. 
On  this  picture^  the  percent  of  modulation  is  diffi* 
cult  to  see.  In  use,  the  pattern  is  normally  clearer 
than  shown  here. 


used  which  attenuates  the  lower  sideband  ac- 
cording to  Fig.  4,  The  filter  necessary  to  do 
this  is  complicated  and  fortunately  the  ama- 
teur can  accomplish  the  same  end  by  tuning 
the  transTuitttn'  on  the  high  frequency  side  of 
carrier  resuuance.  This  will  accentuate  the 
upper  and  attenuate  the  lower  sideband  and 
actually  wil!  improve  tlie  received  picture  since 
the  TV  receiver  uses  mainly  the  upper  side- 
band. In  addition,  the  input  and  output  links 
should  be  overcoupled  to  lower  circuit  Q  and 
improve  bandwidth.  All  these  procedures  re- 
duce efficiency  of  the  final  amplifier.  This  is 
the  price  for  high  quality  pictures.  Use  a  big 
blower! 

The  complete  television  signal  with  audio 
would  look  something  like  Fig*  4  on  a  pano- 
ramic receiver.  Notice  that  the  signal  takes 
about  5.5  MHz  with  a  small  Tiole'  below  the 
sound  carrier. 

Modulation  monitoring 

Fig.  5  shows  a  video  ^chopper/  the  gadget 
used  to  measure  modulation.  It  is  simply  a  DC 
relay  connected  tlirougli  a  pushbuttou  to  an  ac 
source.  The  contacts  alternately  close  and  open 
across  the  video  from  a  sampling  diode  pruduc- 
ing  a  jagged  line  on  a  scope  at  112  IRE* 
units  as  in  Fig*  6.  This  line  corresponds  to 
100^  negative  modulation.  The  positive  modu- 
lation is  of  no  problem  as  the  transmitter  only 
goes  to  plus  15^,  Tlie  proI>lem  usually  is  over- 
modulation  negatively  us  in  Fig.  8.  Note  the 
clipped  whites.  On  tlte  screen,  these  clipped 
whites  appear  as  indistinct  bright  areas,  exactly 
as  is  the  case  wher*  the  lieam  control  is  too  low 
nn  the  camera. 

The  procedure  in  adjustment  of  the  modu- 
lated amplifier  is  to  adjust  the  video  level,  dc 
bias,  value  of  the  grid  resistor,  and  drive  to  the 
final  to  olitain  a  trace  similar  to  Figs.  6  and  7, 
A  compromise  must  be  reached  between  power 
and  video.  Too  much  power  to  the  final  (too 
little  bias)  results  in  overmodulation  and  dis- 
torted sync.  Too  little  power  input  results  in 

^Actually,  IEEE  units,  now,  of  €?ourse. 
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Fig.  7,  Drawing  of  the  TV  signal  and  the  chopper 
reference.  IRE  units  ore  on  the  left  while  percent 
modulation  ond  percent  of  power  are  shown  on  the 

right.  In  TV  transmitters,  power  fs  referred  to  peak 
sync^  not  carrier  level. 
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low  modulation  and  a  pale    washed  oiif  pic- 
ture. 

Problems 

In  the  tuneup  procedure,  tlie  scope  should 
be  moved  alternately  from  the  modulator 
plate  to  the  monitoring  diode,  (Fig.  5)  The 
video  waveform  should  be  identical  at  these 
two  points-  If  the  video  at  die  modulator  plate 
is  not  like  Fig.  7  (less  chopper  reference),  the 
modulator  should  be  checked  for  the  same 
problems  descril>ed  under  camera  adjustment 
last  month.  If  all  is  in  order  on  the  modulator, 
li^but  the  monitoring  diode  shows  distortion  such 
as  clipped  whites  or  loss  of  sync,)  the  power 
amplifier  operating  conbols  must  be  readjusted 
to  obtafti  a  good  scope  presentation. 

One  of  the  problems  occurring  in  die  ampli- 
fier is  the  loss  of  sync.  This  can  be  caused  hv 
low  drive  or  too  low  a  fixed  bias  on  the  ampli- 
fier. If  bias  is  near  zero,  the  video  will  invert 
and  sync  \vill  go  'negative/  This  condition  is 
cliaracterized  by  a  violently  jittering  picture 
witli  white  sviic  bars  as  opposed  to  the  cus- 
tomary black  when  viewed  on  the  picture  mon- 
itor. 

The  most  important  trouble  is  clipped 
whites  as  in  Fig,  8,  We  all  have  a  tendency  to 
overmodulate,  I  emphasize  the  need  to  limit 
negati\t  \ideo  to  —88  per  cent.  The  teletail 
ekie  is  the  waveform  of  Fig*  8  as  seen  at  the 
monitoring  diode. 

rf  in  the  shack 

Some  cameras  are  sensitive  to  440  MHz  en- 
ergy, Rf  feedback  into  the  video  amplifiers  is 
possible  at  any  stage  but  visually  fitids  itself  in 
llic  low  level  video  amplifiers  in  the  camera, 
It  is  characterized  by  a  cliange  in  the  picture 
as  seen  on  the  direct  (not  the  off-the-air)  moni- 
tor when  the  video  level  is  brought  up  on  the 
modulator.  Tlie  picture  can  be  completely 
wiped  out  if  the  feedback  is  great  enough.  The 
solution  is  to  locate  the  camera  away  from  the 
transmitter  or  to  remove  video  amplifiers  one 
by  one  starting  at  the  preamp  to  isolate  the 
defective  stage.  Small  (10  pF  or  less)  capaci- 
tors on  the  grid  and  plate  of  the  culprit  stage 
should  remove  the  inter ference<  An  rf  sniffer 
should  be  constructed  to  find  hot  leads.  Fig.  9 
slio ws  the  one  used  at  K3ADS.  It  is  amazing 
how  many  leads  that  are  not  supposed  to  have 
rf,  actually  do*  Adjust  the  pot  till  the  bulb 
just  lights  when  away  from  rf.  When  the  bulb 
is  placed  near  a  source  uf  rf  it  will  become 
brighter  usually  turning  purple  instead  of 
orange.  Install  filter  networks  of  small  432  rf 
chokes  and  100  pF  capacitors  on  power  leads 
showing  rf*  On  coax  cables  between  units,  the 
match  should  be  adjusted  for  minimum  SWR 


Fig,  8.  Clipped  whites.  Note  the  bright  line  at  plus 
70   IRE  units.  All   whites  ore  the  some  brightness 

here,  a  condition  that  normofly  doesn't  exfst  in  o 
picture. 

bet\\  een  the  units.  The  line  between  the  driver 
and  tlie  PA  is  especially  vulnerable. 

Antenna  systems. 

All  that  need  be  said  is  that  all  the  rules  for 
UHF  antennas  apply  doubly  for  TV,  Build  em 
l)ig  and  high.  For  a  good  TV  picture^  an  S9 
signal  is  needed*  Most  important  is  tlie  match. 
A  liigli  SWR'results  in  reflections  that  produce 
ghosts  on  the  picture  which  cannot  be  elimi- 
nated at  the  receiving  end.  A  UHF  SWR 
bridge  is  a  must* 

Coiicliisioii 

I  hope  these  articles  will  encourage  tliose 
who  have  started  a  TV  system  to  dig  it  out 
and  get  it  working.  Perhaps  a  few^  new  comers 
might  get  started.  To  paraphrase  a  familiar 
statement,  "Come  on  down  ...  to  three  quar- 
ter meters,  there's  lots  of  fun  a  wait  in'/'  I  wish 
to  tliank  Larry,  K3MKK,  and  Barry  Cruise 
and  Ross  Kauffman,  WSZKU^  for  pliotographic 
help  of  these  articles.  .   .   .  K3ADS 
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Fig.  9,  Rf  sniffer  for  coofing  down  g  transmitter 
assembly.  Shield  the  sniffer  and  be  sure  to  insulate 
the  bulb  from  high  voltage. 
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Bob  Nelson  K6ZGQ 

110  Moring  Valley  Drive 

Son  Antonio,  Texas 


Some  Thoughts  on  Designing 
High -Voltage  Power  Supplies 


K6ZCQ  takes  a  different  approach  to  a  power  sttpply  for  an  SSB  transceiver. 


A  few  months  ago  a  new  transmitter  of 
commercial  maniifacttire  was  acquired  at 
K6ZGQ;  This  was  a  high  quality  imit,  but 
came  without  a  power  supply,  as  do  mauy 
medium-power  transmitters  today.  As  a  con- 
sequence, the  first  order  of  business  was  to 
build  up  a  source  of  the  various  voltages  re- 
quired for  the  rig. 

The  first  thought  was  to  build  a  power 
supply  like  most  of  those  being  used  todays 
that  is,  pack  all  the  power  capability  possible 
into  a  very  small  size,  using  every  trick  to  re- 
duce the  size,  weight  and  cost.  After  all,  that 
seemed  to  be  the  newest  trend  in  transmitter 
power  supply  design  today,  so  why  not  follow 
the  herd?  But  the  writer  being  a  conservative 
chap,  it  was  decided  to  pursue  a  diflerent 
line  of  design  philosophy, 

A  few  years  ago  most  transmitter  power 
supplies  were  heavy,  btilky  tilings.  This  meant 
that  if  you  were  a  kilowatt  class  operator,  you 
hired  a  separate  truck  for  the  power  supplies 
when  moving  day  came  around.  But  those 
supplies  did  have  one  big  advantage;  they 
were  much  more  reliable  than  the  feather- 
weight types  seen  doing  the  same  jobs  today. 
As  a  result,  most  users  of  this  type  supply 
didn't  have  to  worry  about  an  essential  com- 

m' 

ponent  going  west  just  at  the  minute  a  rare 
DX  station  was  finally  snagged  through  a  big 
pileup  on  20<  Further,  the  problem  of  replac- 
ing transformers,  chokes  and  filter  capacitors 
had  to  be  coped  with  a  lot  less  often.  And  a 
conservatively  designed  supply  is  a  lot  more 
forgiving  of  design  errors  than  is  the  smaller 
variety. 


So  it  came  about  that  the  author  s  200-watt 
transmitter  acciuiretl  a  100-pound  monster  for 
a  power  supply.  To  be  fair,  the  exx^ense,  using 
surpliis  components  from  the  pages  of  this 
magazine,  was  about  twic^e  what  could  have 
been  accomplished  using  lightweight  tech- 
niques. But  this  supply  will  still  be  operating 
long  after  a  smaller  supply  would  have  been 
repaired,  or  even  rebuilt,  several  times.  And 
after  all,  why  put  a  20  dollar  power  supply 
on  a  transmitter  that  cost  sev^eral  luuidred 
dollars? 

This  is  really  an  idea  article,  not  a  construc- 
tion piece.  Let's  face  it,  your  components 
won*t  be  exactly  like  the  wrii  ^  nor  will  your 
voltage  and  current  requirements  likely  be 
the  same.  However,  tiie  schematic  of  the 
authors  supply  is  showTi  in  Fig.  1  to  illus- 
date  two  points.  First,  note  that  every  com- 
ponent is  operating  with  a  large  safety  factor. 
Second,  the  choke  in  the  high-voltage  section 
is  operating  in  a  resonant  circuit  in  conjunc- 
tion with  C^,  These  two  features  are  what 
make  this  supply  diflerent  from  most,  and 
will  be  discussed  below. 


Tlie  res ou ant  clioke 

Good  voltage  regulation  is  a  prime  requi- 
site in  a  power  supply  to  be  used  with  linear 
amplifiers.  For  developing  this  good  regula- 
tion, it  is  diffteult  to  equal  the  choke-input 
filter  circi i it .  I^'urthennore,  the  choke-input 
filter  has  other  advantages.  It  tends  to  limit 
the  peak  current  in  the  rectifier  diodeSj  an  im- 
portant consideration  when  using  high-voltage 
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silicon  rectifiers.  And  it  allows  the  tiaiisformer 
to  operate  cooler  than  it  would  in  a  rapacitor- 
input  type  circuit. 

But  there  is  one  big  problem  when  using  a 
choke-input  circuit  in  a  medium-  or  high-volt- 
age supply.  That  problem  is  that  the  bleed 
cuirent  necessary  is  usually  quite  high,  unless 
you  have  lots  of  money  to  spend  on  high-in* 
ductanoe^  high-current  chokes.  This  means 
that  bleeder  resistors  with  a  high  wattage  rat- 
ing are  necessary,  and  these  cost  money.  Fur- 
thermore, and  more  important  from  a  reliabil- 
ity standpoint,  the  large  quantities  of  heat 
being  generated  by  the  bleeders  tend  to  raise 
the  operating  temperature  of  the  supply,  and 
this  in  tmn  will  reduce  the  life  of  the  com- 
ponc^uts. 

For  example,  let's  take  a  look  at  an  850 
volt  supply.  The  formula  given  in  the  hand- 
books for  bleed  current  is  (assuming  a  full- 
wave  rectifier  and  a  60  Hz  line  frequency): 


(1) 


h  = 


Ife     =  bleed  current,  mA 

Ej^j  =  dc  output  voltage 

L     =  Choke  inductance,  henries 

With  a  10  lienry  choke  the  necessary  bleed 
current  would  be  850/10  =  85  niilliamps. 
This  means  there  is  0*085  x  850  =  72,3  watts 
of  heat  being  dissipated  by  die  bleeder.  That 
is  a  lot  of  heat  I  This  constant  current  flow 
also  tends  to  lieat  the  transfoiiners^^  rectifiers, 
and  choke. 

Some  designs  get  around  tliis  problem  by 
using  a  swinging  choke;  that  is^  a  choke  which 
has  a  lot  of  inductance  at  low  (bleed)  cur- 
rents, and  a  much  smaller  inductance  when 
the  heavy  load  current  flows,  Unfortimately, 
tliis  approach  is  usually  not  a  good  one  for  the 
amateur  because  swinging  chokes  are  expen- 
sive, and  not  readily  available  on  the  surplus 
market.  And,  then  again,  most  swinging 
chokes  available  ct>mmercially  (at  less  than 
outrageous  prices)  still  don't  liave  sufficient 
inductance  to  cut  the  necessar\'  bleed  current 
down  as  far  as  is  desirable.  Still  another  prob- 
lem with  swinging  chokes  is  their  DC  resist- 
ance, which  is  usually  laige  enough  to  con- 
tribute detrini  en  tally  to  the  overall  \oltagc 
regulation. 

Fortunately,  there  is  a  technique  (not  orig- 
inal with  the  author)  that  gets  around  all 
these  problems  at  tlie  same  time,  although  it 
adds  some  new  ones  of  its  own,  of  course* 
This  technique  is  llie  addition  of  a  capacitor 
across  the  filter  choke  to  form  a  parallel  res- 
onant circuit-  With  a  full-wave  rectifier  circuit 
and  60  Hz  line  frequency,  we  resonate  the 
choke  at  120  Hz,  the  first  and  most  important 
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ripple  component  frequency.  The  idea  is  to 
use  a  choke  with  a  low-inductance,  high-cur- 
rent rating^  Tliis  will  guarantee  a  low  dc  re- 
sistance. Then  the  capacitor  is  properly  chosen 
to  resonate  the  choke.  The  lower  limit  on  the 
choke  inductance  is  reached  when  the  capaci- 
tor value  required  begins  to  approach  the 
value  of  the  outinU  capacitor  (C2  in  Fig.  1). 
Usually  a  choke  of  about  2  henries  is  used, 
altliough  other  values  are  fine,  depending  on 
what  yoti  have  t)n  hand.  The  required  bleed 
cmrent  with  die  resonant  filter  then  is: 

^-^  ^^""852L2' 

E^i(,  =  dc  output  voltage 

=  Choke  resistance  at  120  Hz 
=  Inductance  of  choke,  henries 
=  Bleed  current,  mA 
Xow,  looking  at  this  equation^  it  would 
seem  a  simple  enough  matter  to  measure  the 
resistance  of  the  choke  and  tlien,  knowing  tlie 
choke's  inductance  and  the  DC  output  volt- 
age, to  calculate  the  requiied  bleed  current. 
But  here's  the  hooker  (remember  we  promised 
you  new  problems);  the  value  of  R|  can  be 
measured,  but  it  isn't  simply  a  matter  of  put- 
ting  an  ohmmeter  across  the  choke.  This  is 
because  the  resistance  of  the  choke  at  120  Hz 
won't  l>e  the  same  as  the  dc  resistance,  the 
resistance  that  would  be  measiured  by  the 
ohmmeten  Furthermore,  the  value  of  the 
choke's  niductance  tends  to  change,  depend- 
ing on  the  current  thiough  the  choke.  This 
variance  makes  it  difficult,  if  not  impossible, 
to  calculate  the  best  value  of  capacitatice  to 
be  used  in  parallel  ^vith  the  choke. 


h 


900VAC  C.t  4T0fnA 


(2J  lOiiF 
1300  VOC 
IN  PARALLEL 


m  PARALLEL 
-O 


Fig.   !•  Schematic  of  K6ZGQ's  heavy  duty  trans- 
ceiver power  supply. 
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Once  iigaiii,  though,  there  is  an  answer  to 
tlie  problem.  This  time  it  involves  what  en- 
gineers call  an  iterative  process  (about  the 
same  tiling  amateurs  call  ciit-and-try).  Having 
selected  the  choke  you  will  use,  }on  want  to 
know  the  proper  bleed  current  and  the  proper 
size  of  capacitor  to  be  used  in  parallel  with  tlie 
choke.  Simply  follow  this  four  step  method 
and  yon  will  come  out  wiUi  tlie  right  values; 

1.  Take  a  guess  at  what  Tl.  shonlcl  be,  say 
20  millianips  lor  each  500  volts  of  dc  output 
voltage.  Then  calculate  Hie  size  of  the  bleeder 
resistor,  [%,.  From  Ohm's  Law:  R^  =  E^c/Ib- 
For  E^,,.  use  0.9  times  tlie  total  transformer 
mis  seeondarj'  voltage  if  using  a  bridge  recti- 
fier or  half  this  amount  if  using  a  cx>nven- 
tiana!  full -wave  circuit. 

2.  Now  lia\ wire  tlie  circuit  together,  using 
Hi3  as  calculated  above.  With  reduced  voltage 
on  the  primary  oi  the  plate  transformer,  say 
40  volts^  substitute  difTeient  values  of  C|, 
finally  selecting  that  value  that  gives  the  least 
DC  output  voltage.  With  a  2  henry  choke  this 
wiE  be  about  0.5  microfarad.  The  right  value 
of  C|  will  probably  be  far  from  criticaL  Be 
sore  to  keep  the  primary  voltage  constant, 

3.  Now  disconnect  the  bleeder  resistor  and 
measure  the  output  vohage  (continue  using 
reduced  primary  voltage).  Then  gradually 
load  the  supply,  measuring  the  output  voltage 
and  current  at  several  points  as  the  loading  is 
increased.  Tliese  points  can  then  be  used  to 
plot  a  curve  like  that  in  Fig.  2*  A  good  way 
to  provide  this  variable  load  is  by  varying  tlie 
bias  on  a  spare  transmitting  tube  hooked  up 
as  in  Fig,  3.  The  plate  dissipation  rating  of 
the  tube  may  be  exceeded  as  each  reading  is 
made,  but  if  the  supply  is  tiu-ned  off  between 
readings  w^hile  the  bias  is  reset,  the  tube  will 
not  be  damaged. 
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Fig,  2,  Typical  shape  of  curve  that  wilt  result  from 
technique  given  in  step  three  in  the  text.  Point  X 
gives  mrnimum  allowable  bleeder  current. 


4.  The  lowest  allowable  bleed  ciu^rent  is 
that  corresponding  to  point  X  on  the  cvnve 
in  Fig*  2^  tliat  is,  tlie  point  where  the  curve 
flattens  out  Add  about  30%  safety  factor  to 
this  value  to  get  the  proper  bleed  current,  I|,, 
If  the  value  obtained  is  very  much  different 
from  that  used  in  Step  1,  use  this  new  value 
and  go  back  to  Step  1,  repeating  the  proce- 
dure. You  will  probably  find  it  uimecessary  to 
chiui.ue  C^,  if  \'on  do  repeat  the  steps.  And 
ynu  shouldn't  have  to  repeat  the  procedure 
more  than  once. 

All  this  may  sound  quite  involved  and  com- 
plicated, but  it  takes  much  less  time  to  do 
than  to  tell  about  it.  Be  sure  to  observe  sensi- 
ble safety  measures  when  performing  your 
measurements.  When  substituting  different 
capacitors  for  C^^  tfie  working  voltage  rating 
can  be  any  value  greater  than  the  output  volt- 
age, but  don't  use  electrolytics.  After  the  final 
selection  is  made  be  sure  to  use  a  high  quality 
oil  capacitor  for  this  component,  since  tlie 
strain  on  it  is  great.  The  working  vt>ltuge  rat- 
ing should   be  at  least  t\\nce  the  dc  output 

voltage, 

Tlie  al>ove  process  has  assumed  that  you 
liave  alread\  chosen  the  choke  yon  will  use 
beftsrehand.  If  a  clioice  between  two  or  more 
chokes  is  available,  tliese  facts  should  be  kept 
in  mind.  First,  it  is  desirable  that  the  choke 
have  as  low  a  dc  resistance  as  possible,  in 
order  to  help  provide  good  static  voltage  reg- 
ulaticm.  Second,  it  is  desirable  that  the  bleed 
current  be  as  low  as  possible,  and  from  Equa- 
tion (2)  it  is  obvious  that  the  higher  L  is  and 
the  lower  R|  is,  the  lower  the  necessary  bleed 
current  is.  Thus,  the  ratio  U/Ey  should  be  as 
high  as  possible.  If  necessary  two  chokes  can 
be  compared  by  measuring  their  characteris- 
tics at  120  Hz  on  an  inductance  bridge.  If  a 
bridge  is  not  available,  the  only  recourse  is  to 
use  the  choke  with  the  higher  ratio  of  rated 
inductance  to  rated  dc  resistance.  This  will 
usually  provide  ihc  proper  choice  between 
two  chokes,  and  it  has  the  advantage  of  pro- 
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Fig.  3.  This  circuit  shows  a  simple  approach  to 
providing  o  variable  resistor  for  testing  a  power 
supply;  Tetrodes  con  also  be  used  by  connecting 
the  screen  to  the  plate  through  a  10,000  ohm  10 
watt  resistor. 


32 


73  MAGAZiKI 


New  from  National 

The  most  versatile 
5-bdnder  on  the  market 
. . .  priced  even  lower 

■  ■■  ■■■■■ 


than  a  kit  rig! 


Here's  the  fastest  way  to  move  up  from  single 

band  or  triband  operation  .  • .  the  all-new  National  200.  It's  a 

fabulous  five-bander,  an  ideal  rig  for  mobile,  portable,  or  home  operation  . . .  and  it's  only 

$359!  For  the  fiist  time  at  this  amazingly  low  price,  you  get  top-notch  SSB,  CW,  and  AM 

performance  on  the  80  through  10  meter  bands  ...  plus  National's  traditional  quality  and 

full  One- Year  Guarantee. 

Only  National  gives  you  these  important  features :  ■  Complete  coverage  of  the 
80  through  10  meter  bands.  ■  200  Watt  PEP  input  on  SSB,  plus  CW  and  AM.  —  Separate 
product  and  AM  detection  plus  fast-attack  slow-release  AGC.  ■  Crystal-controlled  front 
end  and  single  VFO  for  high  stability,  and  identical  calibration  and  tuning  rate  on  all 
bands.  ■  Crystal  lattice  filter  for  high  sideband  suppression  on  transmit,  and  rejection  of 
adjacent  QRM  on  receive  .  .  .  plus  solid-state  balanced  modulator  for  "set-and-forget" 
carrier  suppression.  ■  Operation  from  new  low-cost  AC-200  supply  or  from  NCX-A  or 
mobile  power  supplies.  ■  ALC.  ■  45/1  planetary/split  gear  tuning 
drive.  ■  Automatic  carrier  insertion  in  AM  and  C  W  modes.  ■  Panel 
meter  automatically  switched  to  S-units  on  receive.  _  . with  National's  fuii 

mobile  mount  included .  One-Year  Guarantaa 


Univeraal    0NL?OO^« 


Radio  Company;  Inc. 

aslilhgton  Street,  Melrose,  Massachusetts  02176 


NOVEMBER  1966 


33 


viding  a  choice  between  chokes  you  dont 
have  yet— the  ones  in  the  magazine  advertise- 
ments. 

The  reduction  in  bleed  current  that  can  be 
achieved  by  this  method  of  parallel  resonant 
filters  is  truly  amazuig.  In  the  writer  s  supply 
the  bleed  current  in  the  high- voltage  section 
is  only  28  niilliamps^  and  this  with  only  a  3 
henry  choke.  And  with  a  choke  this  small,  it 
is  a  simple  enough  matter  to  find  one  with  a 
very  low  DC  resistance. 

So  now  we  have  licked  the  only  big  prob- 
lem in  a  choke-input  design.  Let's  look  now  at 
this  business  of  conservative  design, 

Reh'abiUty 

To  provide  rehability  in  an  electronic  de- 
sign, each  and  every  component  must  be 
operating  well  uithin  it's  ratings.  This  means 
using  components  that  have  higher  ratings 
than  might  seem  necessary  at  first  tiiought. 
Why  do  you  suppose  the  military  surplus  com- 
ponents you  buy  are  larger  and  heftier  than 
their  commercial  cotinterpart?  Because  the 
military  must  have  reliability  and  this  requires 
components  with  a  fat  safety  factor.  (This 
helps  make  military  surplus  today  still  a  big 
bargain  in  electronic  components^  too.) 

Let's  look  at  each  type  component  individ- 
ually and  how  it  is  selected  for  reliability; 

L  Transformers  and  chokes*  These  are 
fairly  simple,  it*s  just  a  matter  of  using  com- 
ponents  with  a  higher  current  rating  than  the 
minimum  necessary.  In  the  author's  supply 
all  the  chokes  and  transformers  have  a  current 
rating  50^  higher  than  normaL 


2.  Rectifiers.  Sihcon  diodes  are  the  thing 
today.  Read  up  on  their  use  in  back  issues  of 
this  magazine.  Then  choose  units  with  at  least 
50%  higher  peak  inverse  voltage  rating  than 
the  minimum  necessary.  The  current  rating 
isn  t  quite  as  critical,  but  a  hefty  rating  in  this 
deparlment  is  a  good  idea^  too.  The  autlior*s 
supply  uses  some  beautiful  mihtary  surplus 
units  rated  at  3000  piv,  200  milliamps.  These 
are  a  genuine  bargain  available  from  a  recent 
advertiser  in  these  pages. ^  Be  sure  to  mention 
73  when  writing  to  surplus  dealers* 

3.  Capacitors.  If  you  want  reliabiHty  it  is 
absolutely  necessar)'  that  you  use  oil  capaci- 
tors in  your  supply.  EUectrolytics  just  don*t 
have  very  long  lives.  Follow  the  lead  of  the 
military  and  use  oil  capacitors  with  at  least  a 
50%  safety  factor  in  working  voltage  rating. 
Oils  are  available  in  surplus  at  very  reasonable 
prices  these  days, 

4.  Resistors.  Heat  and  high  temperatures 
are  major  gremlins  in  electronic  equipment. 
In  resistors,  high  operating  temperatures  limit 
component  Ufe  severely*  Consequently j  resist- 
ors should  have  at  least  3  times  more  wattage 
rating  than  the  amount  of  heat  they  will  be 
called  upon  to  dissipate.  This  will  reduce  tlieir 
operating  temperatures  considerably,  and 
greatly  increase  their  life.  Also,  note  tliat  in 
Sie  writer's  supply  two  bleeders  are  used  in 
parallel,  rather  than  a  single  one.  This  is  so 
that  if  one  fails  in  operation,  there  will  still  be 
some  bleed  to  keep  the  output  voltage  from 
increasing  sharply  and  causing  components  in 

1  Electronics  Componentg  Co*  Box  2902D,  Baton  Botige, 
Louisiana,  70821, 


Underside  of  K62GQ's 
power  supply.  Compo- 
nents mounted  on  ceramic 
pillars  On  the  chassis 
sides  are  the  silicon  recti- 
fiers. The  thick  wire  near 
the  rear  of  the  chassis 
connects  the  two  high- 
voltoge  bleeders. 
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K6ZGQ's  power  supply. 
The  transformers,  chokes 
and  capacitors  have  been 
brushed  with  aluminum 
point  for  a ppeoro nee. 


the  transmitter  to  fail*  Also,  it  allows  the 
bleeder  to  be  divided  into  two  parts.  The  two 
resistors  are  physically  as  far  apart  as  possible, 
further  reducing  the  operating  teinperatore. 
Note  that  small  resistors  are  used  directly 
across  the  terminals  of  all  filter  capacitors* 
This  is  a  safety  precaution- 

5*  Fusing.  To  protect  the  rectifiers  and 
other  components  a  fuse  with  medium-blow 
characteristics  should  be  used^  with  a  current 
rating  that  is  only  sHghtlv  greater  than  that 
required  for  operation  uAder  nomial  condi- 
tions* Start  with  a  small  fuse  and  if  it  fails 
under  the  normal  load,  use  the  next  higher 
current  rating. 

6.  Note  that  in  the  high-voltage  section. 
Fig,  1^  the  choke  and  parallel  capacitor  are  in 
the  negative  lead^  between  tlie  rectifiers  and 
ground.  This  is  to  avoid  having  the  high  volt- 
age on  the  choke,  reducing  the  chance  of  insu- 
lation breakdo\vn  in  this  component. 


Conclusion 

This  article  was  written  for  the  amateur 
who  prefers  to  ^Voll  Ms  own"  in  power  sup- 
plies* The  attemx^t  has  been  to  point  out  some 
facts  about  reliability  in  design  that  seem  to 
have  been  avoided  in  current  amateur  prac- 
tice. Building  rehability  into  a  design  may 
cost  a  little  more  but  it  will  pay  off  in  the  long 
rim  due  to  greatly  increased  life  and  reduced 
maintenance  expense- 

Although  resonant  chokes  aren't  new  (the 
Henry  2-K  and  some  ColHns  supplies  use  tiie 
idea),  to  the  author's  knowledge  tins  article 
marks  the  first  time  that  a  fool-proof  method 
for  their  use  in  homebrew  equipment  has  ap- 
peared in  an  amateur  journal. 

Try  the  techniques  outlined  in  tliis  article 
in  that  new  supply  you're  planning  and  gain 
for  yourself  the  advantages  of  the  choke  input 
filter  coupled  w^ith  reliability. 
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in   500 

iutelv   suj 

SSB  TRAi 

MODULATION   AT  FULL  RATED  POWER! 

—  two  built-in  precision  colibroted  VFO's;  one  for 
futl  tronscelver  type  op^roHon — tfie  second  for 
500  kHr  completelv  independent  receiver  tuning — 
mighty  convenient  to  have  this  much  receiver 
tuning  range  available  for  working  out-of-band 
DX,  etc, 

—  117  ¥.  c-c  &  T2  v*  d-c  heavy-duty  power  sup- 
plies   (built-in.) 

—  All   solid-state,  except  driver  &   final  amplifier* 

—  Low-level  stoges  are  of  computer  type  construc- 
tion on  plug-in  G-10   Epojcy  Base  ?-C  Boards* 

—  Collins    mechanicol    filter. 

^  Q-muUiplier  tuning  &  notch  depth  controls  in- 
cluded* 

—  Noise  blanker  for  SSB— AM— CW. 

—  Fost-Slow-Off  AVG  switch, 

—  Built-in    loudspeaker. 

—  Front  panel  VOX  odfustments. 

—  RF  Drive  Control  on  front  poneL 

—  100  kHz  Xtal  calibrator* 

—  Buitt-in  VSWR  meter- 

—  Full  Arroy  of  mode  indicator  lamps  on  front 
pone) — spectacular  appearance T 

—  Two  illuminated  commercial  grade  meters  &  two 
illuminated   VFO   dials — 100   Hz   colibrotion! 

—  Plus  monv  other  totaify  unique  extras — too  numer- 
ous to  be  itemized  here,  combine  to  make  the 
B  500-SSB  truly  "THE  COMPLETE  BIG  STATION 
IN  ONE  LITTLE  BOX!" 

B-SOO-AM   HIGH  POWER  PLATE 

MODULATOR  . $335 

500  watt  peak  power,  solid-state  high-fevel  plug-in 
plote  modulator  for  use  with  the  B-500-SSB  and 
the  B-33T  transmitter — for  those  who  desire  ab- 
solutely superb,  high  efficiencv  AM  performance 
from  our  new,  top-qualitv  SSB  equipment  line. 
Integral  Power  Supply  Included.  Not  required  tor 
SSB  or  CW  modes.  Space  is  provided  Inside  B-500- 
SSB  o(fd   B-llT  for  the  B-500-AM. 

B-500-SSB.MM  MOBILE  MOUNT  „  _  .  _$75 

The  B-500-SSB  simply  plugs  into  the  mount — allows 
all  wiring  for  mobile  operation  to  be  permanently 
installed   in   vehicle, 

B-2500L  2.KIL0WATT  RF  AMPLIFIER      $895 

Operates  Closs  AB1  on  SSB,  and  Class  C  on  CW  and 
AM,  providing  maximum  efficiency  on  all  modes^ 
100O  watts  plate  dissipation  rating  in  final  tufies. 
Full  reloy  control  &  interlock  system.  The  tank  cir- 
cuit ond  power  supply  components  in  the  6-2500L 
are  rated  so  high  ond  are  so  rugged  that  this  am- 
plifier con  be  lOO^percent  PLATE  MODULATED  with 
the  optional  BP-1000-AM  I -Kilowatt  Class  B  modula- 
tor! YOU  CAN'T  00  THIS  WITH  ANY  OTHER  AMA- 
TEUR SAND   LINEAR.  A  superb  piece  of  equipment! 

RATING: 

—  SSB: — 2000  watts  pep.  Class  ABl  final  op«rotioii. 

—  CW: — ^1000    wotts    continuous    duty    d-c    Input, 


Class  C  final  operation* 
—  AM: — 1000     watts     continuous     duty     d-c     input, 
Closs    C    plate    modulated    {witfi    optional    high- 
power   AM    modulotor,   such   as   our   BP-1000-AM) 

BP-1000-AM  T-KILOWATT  PEAK  PLATE 

INPUT  HIGH-LEVEL  MODULATOR   .,$5»5 

Optional  equipment  for  use  with  the  B~2500L.  Not 
required  for  SSB  or  CW  modes.  King-si^e  Variac- 
type  d-c  input  power  level  control  for  finol  am- 
plifier ond  modulator  allows  you  to  select  any 
input  power  level  between  200  wotts  and  the  fuU 
ipOO  watts.  Includes  power  driver  audio  omplifier, 
high-power  modulator,  modulation  transformer  to 
couple  into  B-2500L,  control  rcloys,  etc,  DE- 
SIGNED FOR  THOSE  WHO  STILL  WANT  SU- 
PERIOR AM  PERFORMANCE  FROM  THEIR  TOP 
QUALITY  SSB   EQUIPMENT! 

B-33T  TRANSMITTER $595 

Professional  type  soJid-stote  (except  driver  St  final 
stages)  super  SSB,  CW  and  AM  transmitter  Com- 
plete amateur  bond  coveroge,  5,5  to  ZO  MHz  in  eight 
50O  kHz  segments  (all  crystals  included).  500  wotts 
pep,  upper  or  lower  sideband.  The  final  amplifier 
runs  Class  ABl  on  SSB,  or  Closs  C  on  CW  and  AM 
for  top  efficiency  on  each  mode,  117  v.  a-c  &  12  v. 
d-c  power  supplies  built-in.  Includes  integral  VSWR 
meter,  precision  heterodyne  type  VFO  with  100  Hz 
calibration.  Can  use  optional  B-SOO-AM  high  power 
solid-state  plug-in  plate  modulator  for  high  effi- 
ciency AM  operation,  Transceives  with  the  B-75R  re- 
ceiver. Mechanical  filter  type  sideband  generation 
is  used. 

B,75R  RECEIVER _  _ $595 

Professional  all  solid-state  heterodyne  type  super  per- 
formance, all  amateur  band  coverage  (3,5  to  30 
MHse)  SSB,  CW  &  AM  receiver,  includes  built-in 
speaker,  117  v.  a-c  &  12  v.  d-c  power  supplies, 
Collins  Mechonicol  Filter,  dual  conversion,  Q-multJ- 
plier  noise  blanker,  oil  crystols,  PLUS  200  Hz  BAND 
WIdYh  SUHLk  CW  SELECTIVITY  included  at  no 
extra  cost! 

B-75C    STATION    CONTROL   CONSOLE   j249 

Includes  phone  patch,  illuminated  VU  meter,  illuminated 
line  voltmeter,  speech  compressor,  two  illuminated 
digital  2400-hour  clocks,  one  for  GMT  (Zulu)  and 
one  for  local  time^  plus  lO-minute  olorm  timer  for 
staHon  ID;  matches  the  B-33T  &  the  B7S-R  in  ap- 
pearance. 

B.800-P  PANORAMIC  RECEPTOR $459 

Precision,  adjustable  sweep  spectrum  display  of  band 
conditions  on  a  professional  quality  SADP7A  flat- 
face  cathode-ray  tube.  Designed  for  use  with  the 
B-7SR  receiver  and  the  B-S00-SS6  transceiver. 


B^75P  PHONE  PATCH 


•«*««^/J 


CB-STR   TRAKSCEIVER $269 

Delude  S-watt,  23-channcl  CB  unit,  uses  Collins  Me- 
chanical Filter  for  the  ultimote  in  selectivity,  special 
Speech  clipper  circuitry  and  voice  operated  relay,  all 
sdtd  stole,  digital  channel  selector,  ±5  kHz  inde- 
pendent receiver  tuning  for  off-channel  tuning,  built- 
in  117  V.  a-c  &  12  ¥.  d-c  power  supplies,  speaker, 
VOX  and  squelch.  An  optional  noise  blanker  is 
available.   Crystols    for   one   chonnel   supptied, 

HB-50TR  TRANSCEIVER , $419 

Special  SO  wott  version  of  CB-5TR,  except  designed  for 
21  fixed  chonnels  within  the  10-meter  amateur 
band,  includes^  SO-wott  final  amplifier,  plate  modula- 
tor and  heavy-duty  power  supply  all  in  the  same  siie 
eobinet  as  the  CB-STIL  Crystols  for  one  chonftel 
supplied* 


L.  E.  BABCOCK  &  COMPANY 

28  Durant  Avenue 
Maynard,  Mass,  01754 
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DO  YOU  WANT  TO  BE  ONE  OF  THE  TOP  STATIONS 

ON  THE  FREQUENCY, 

getting  a  quick  response  to  all  your  coils? 

IF  YOU  DO,  WHY  NOT  TREAT  YOURSELF  TO  SOMETHING 

NEW  AND  NEAT 

THE  ELECTRONIC  BOOSTER  —  BAND  FILTER 

MODEL  B-1000A 

Use  with  your  present  transceivor  or  transmitter- receiver  com bi notion,  SSB  and  AM,  fixed  or  mo 

bile,  all   makes   and   models! 


i«4a:t«4'tT(« 


ftccciviK 


Front  Panel  View 
B- 1000 A 

WHAT  DOES  THE  B-IOOOA  DO  FOR  YOU? 
ON  TRANSMIT^Adds  a  fabulous  increose  in 
ovaroge  talk-power  to  your  tronsmitted  SSB 
signal — equolly  outstanding  on  AM!  Mokes  a 
200  watt  signal  sound  like  1-kw!  Makes  a  2-kw 
p.e.p.  signal  sound  like   10-kw7 

THOSE   ELUSIVE   DX  STATIONS   REALLY 

HEAR   YOU! 

ON  RECEIVE — adds  1-kc,  2  kc,  &  3  kc  con^ 
tinuously  adjustable  Collins  Mechanical  Fitter 
type  selectivity  (2:1  Shape  Factor)  to  your 
present  fixed  selectivity  receiver  or  transceiver! 

THOSE   ELUSIVE   DX  STATIONS   CAN 

REALLY    BE    HEARD! 

WHAT  ELSE   DOES  THE  B-IOOOA  DO  IN 

YOUR  STATION? 

AT7ENUATI5  or  rejectf  received  high-pitched  "mop- 
key-chotter''  or  low-pi fched  "gurgles"  ond  other 
ipurlous  signal  coniponents  from  adjocent  clionnel 
stations* 

SPEfECH  PENETRATION  CONTROL  allows  your  trorrs- 
miHer  to  "punch  a  hole"  in  the  bond  so  you  can 
be  heord  thru  the  QRM  and  noise! 

CONCENTRATES  your  transmitter^^  talk-power  into  d 
narrowi^r  channel  to  provido  increased  spectrum 
utilization,  leaving  more  space  for  neighboring  sta- 
tions—MINIMIZES   QRMl 

RECOMMENDATION  for  good  operating  procedure: 
Atwoys  use  fniriimum  bandwidth  consistent  with  good 
engineering  practice  and  compotibli*  wfth  the  mode 
of    transmission    being    employed.     THEREFORE,    the 
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One  Ot  The  Computer 
Type  Ctrcuit  Boords 
Used    In    The    6-1000A 

B-IOOOA  contafris  a  steep-skirted  (2:1  Shape  Factor] 
odiustable  TRANSMISSION  BANDWIDTH  CON- 
TROL to  give  the  shorpest  signal  possible  £ 

YOU  MAY  SELECT  ANY  DISTrNCTIVE  TYPE 
OF  SSB  OR  AM  SPEECH   QUALITY  YOU 

AUTOMATIC  transfer  of  circuits  from  tronsiiiitter  to 
receiver  allows  you  to  fully  utilize  the  merits  of  this 
outstanding  communications  development  at  all  times 
when  you  are  operoting^ — not  just  on  tronsmit  or  re- 
ceive— BUT   B0TH   WAYS! 

ATTACHED  to  your  present  set  with  onTy  three  simple 
EXTERNAL  connectfons — all  cables  and  plugs  ore 
furnished  with   the   B-IOOOA? 

MAY    BE    USED    optionajly  as  a    basic   SSB   generotor! 

TAPE  JACK — permits  using  any  popular  tape  recorder , 
if  desired,  to  simply  and  directly  record  both  sides 
of  a  QSO  or  phone  patch! 

INCLUDES  a  self-contained  power  supply  for  both 
117  V,,  6Q  cycle  fixed  station  and  12  v«  d-c  mobile 
instolloHons! 

ALL  SOLID  STATE  circuitry  for  top  reliability! 

PRICE 

MODEL  B-lOOOA  =. $435  Complete 

THE  PRICE  is  considerabfy  less  than  o  linear  ompli- 
fier — and  look  at  what  the  B-IOOOA  does  for  your 
station  performance.  If  you  already  use  o  linear  on 
your  set,  and  add   the   B-IOOOA— WOW!  !  ! 

GET  ON  OUR  LIST  for  early  delivery — Place  your 
order  now^ — ^Please  send  check  or  money  order 

DO  YOU  WANT  more  informationP  A  NEW  TECHNI- 
CAL DATA  PACKAGE  IS  AVAILABLE  AT  $2.00 
A  SET.  Contains  complete  B-IOOOA  circuit  diagrams^ 
a  circuit  discussion,  installation  and  opi^ration,  ports 
lists,   glossy  print  photos,  etc* 


L  E.  BABCOGK  ft  COMPANY 

28   Durant  Avenue 
Maynard,  Mass.   01754 
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Frank  Jones  W6AJF/AF6AJF 

850  Donner  Avenue 
Sonoma,  Confornia  95476 


VHP  Antennas 


Some  hints  gained  from  years  of  roof  scramhUng 


About  42  years  ago,  the  WTiter  biiill  a  114 
meter  parabolic  beam  antenna  on  the  roof  of 
an  engineering  building  at  college  and  has 
been  climbing  roofs  ever  since  that  time. 
There  is  a  gieat  fascination  in  building  and 
testing  VHF  antennas  and  I  suppose,  or  hope 
it  will  continue  for  a  few  more  years.  Now- 
adays it  always  means  a  sore  back  and  legs 
for  a  week  after  each  antenna  test  and  pole 
raising  effort,  plus  some  scolding  by  my  wife. 
At  the  moment  I'm  recovering  from  some  stiff 
muscles  alter  putting  up  a  new  24  element 
220  MHz  antenna  without  assistance-  Some 
thoughts  pass  rapidly  tlirough  my  mind  that 
Tm  too  old  to  be  roof  scrambling,  but  as  usual 
I  bury  til  at  with  some  new  ideas  for  repairing 
my  even  larger  432  Mliz  beam  antenna  next 
month,  or  as  soon  as  I  can  obtain  a  couple  of 
feet  of  Teflon  rod  for  phasing  line  insulation. 
Teflon  insulators  are  wonderful  dampness- 
effect  eliminators.  I  should  really  be  making 
some  changes  or  improvements  in  my  three 
144  MHz  beams,  some  of  which  have  been  up 
far  too  long,  perhaps  2  or  3  years.  That  is  a 
long,  long  time  for  a  dyed  in  the  wool  experi- 
menter to  leave  a  VHF  antenna  without  a  few 
changes. 

Perhaps  a  summary  of  a  few  of  the  coimt- 
less  antenna  tests  that  I've  made,  would  help 
clarify  some  of  the  problems  for  others.  The 
problem  of  which  is  better,  vagi  or  curtain- 
type  beams,  always  comes  up.  Curtain,  or 
broadside,  arrays  always  have  a  wider  fre- 
quency coverage  than  arrays  of  yagi  antennas 
and  are  generally  easier  to  get  into  proper  op- 
eration. Yagi  arrays  can  be  made  with  fewer 
elements  for  up  to  about  15  dB  gain.  Above 
that  figure,  large  broadside  antennas  may  have 
actually  less  antenna  elements  than  equivalent 


arrays  of  yagis.  Wlien  a  person  wants  as  much 
as  18  or  20  dB  gain  a  large  broadside  array  of 
from  64  to  128  elements  may  be  easier  to 
build  and  adjust  than  equivalent  yagi  arrays* 

In  terms  of  signal  capture  area  or  actual 
antenna  gain,  a  great  number  of  long  yagi 
antennas  will  have  no  more  gain  than  big 
broadside  array.  As  the  area  spreads  out  for 
signal  capture,  the  array  depth  becomes  less 
and  less  important.  The  big  broadside  with 
thin  depth  may  often  wind  up  with  more  sig- 
nal gain  than  long  yagi  arrays  with  great 
depth  and  "optimum"  spacing.  That  word 
''optimxim"  is  awfully  hard  to  obtain  in  prac- 
tice since  director  elements  in  a  beam  gener- 
ally react  unfavorably  with  adjacent  broad- 
side directors  in  other  yagis. 

Several  years  ago  the  writer  made  some 
tests  on  1296  and  later  checked  out  again  on 
432  MHz.  Various  lengths  of  yagi  antennas, 
adjusted  for  best  forward  gain  into  a  field 
strength  device  with  very  low  SWR  on  the 
transmission  line  were  set  up.  The  power  into 
the  transmission  line  and  SWR  were  kept  at  a 
constant  value  by  readjusting  the  matching 
stub  and  feeder  taps  whenever  one  or  more 
directors  were  placed  in  the  field  broadside  to 
the  yagi.  It  is  a  time  consuming  job  and  took 
manv  davs  of  work  to  check  out  some  results. 
Even  a  single  director  element  spaced  out  to 
the  side  (or  sides  for  two)  of  from  X/2  to  X, 
produced  a  drop  in  forward  gain.  On  the  other 
hand,  reflector  elements  spaced  out  about  X/2 
always  added  to  the  forward  gain  when  in  the 
plane  of  the  antenna  element*  Reflector  ele- 
ments can  "work  together"  without  losing 
gain  whereas  director  elements  usually  do  not. 
This  occurs  because  a  short  element  (director) 
tends  to  pull  the  field  out  in  a  direction  away 
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from  the  driven  element  more  or  less  in  a  for- 
ward direction  with  respect  to  the  director 
position.  It  means  that  any  directors  off  to  the 
sides,  such  as  in  two  yagis,  causes  some  loss 
in  the  desired  forward  gain.  The  expected  3 
dB  power  gain  for  two  yagis  or  6  dB  for  four 
yagis  is  very  difficult  to  realize-  If  the  yagis 
are  spaced  far  enough  apart  to  pick  up  3  dB 
Forward  lobe  gain,  the  minor  lobes  become 
very  large  and  the  forward  lobe  begins  to  look 
like  a  cigar  shape.  The  array  may  not  be  held 
in  correct  position  in  a  strong  wind. 

It  is  better  to  have  a  fairly  broad  forward 
lobe  for  this  reason.  Strong  side  lobes  mean 
undesirable  noise  and  undesired  signal  pick- 
up. "Noise"  means  all  sources  other  than  re- 
ceiver internal  noise* 

Any  two  or  more  driven  elements  in  a 
broadside  beam  (reflector  and  driven  elements 
only)  tend  to  produce  objectionable  *'side" 
lobes  as  the  spacing  is  increased  much  over 
V2.  At  X  or  greater  spacitigs  the  side  lobes  are 
horrible,  Yagi  arrays  are  usually  spaced  from 
k  to  31  to  avoid  director  interference  effects 
and  the  side  lobes  are  apt  to  be  objectionable. 
If  the  spacing  is  reduced  to  about  %  X,  the 
side  lobes  are  small  but  the  forward  gain  may 
only  be  increased  one  or  two  decibels  as  the 
number  of  yagis  are  doubled.  A  good  beam 
antenna  should  always  increase  3  dB  in  gain 
as  the  number  of  elements  is  doubled,  with- 
out increasing  the  side  lobe  problem • 

One  way  of  getting  the  desired  3  dB  added 
gain  for  double  the  number  of  elements  or 
rather  double  the  area  of  beam  dimensions,  is 
to  use  closer  spaced,  short  yagi  antennas.  The 
final  end  result  in  very  high  gain  arrays,  is 
that  a  driven  element  and  a  reflector  will 
equal  the  results  with  a  short  yagi  for  each 
antenna  unit.  The  short  yagis  of  8  to  16  in 
number  can  be  used  to  advantage  in  fairly 
high  gain  arrays.  Often  four  long  yagis  can 
be  used  to  advantage  for  antennas  with  gains 
as  high  as  15  to  17  dB* 

Scaling  down  proven  long  yagi  designs  from 
144  to  432  MHz  usually  doesn't  work  out  very 
well.  The  directors  cannot  be  made  %  as  small 
in  length  and  diameter,  spacing  and  boom 
support  material  A  variation  in  any  of  these 
items  can  make  a  432  MHz  yagi  with  low 
gain.  Lots  of  work  goes  into  the  design  and 
construction  of  a  good  432  MHz;  yagi.  The 
excellent  one  designed  by  Ed  Til  ton  (QST, 
April  1966)  with  eleven  elements  checked  out 
at  about  12  dB  gain  on  west  coast  antenna 
measurements.  Four  of  these  could  be  ex- 
pected to  produce  around  17  dB  gain.  This  is 
about  the  same  as  could  be  had  with  32  ex- 
tended length  and  spacings  in  a  broadside 
array  or  64  elements  in  a  standard  X/2  length 


and  spacings.  The  44  elements  in  the  four  long 
yagis  are  intermediate  in  number  as  com- 
pared to  the  two  broadside  arrays. 

Short  or  medium  length  yagi  antennas  can 
be  made  without  reflectors  and  with  a  gain 
of  about  one  decibel  more  than  a  standard 
yagi  on  the  same  mounting  boom  length. 
These  yagi  antennas  are  known  as  duector 
beams  since  no  reflector  element  is  needed. 
The  front  to  back  ratio  of  lobes  is  similar  to 
that  of  a  standard  yagi  and  may  often  be 
superior.  The  forward  side  lobes  are  quite 
similar  to  the  standard  yagi.  The  spacings  for 
maximum  gain  between  yagis  is  about  equal 
to  the  boom  length  or  higher,  whereas  the 
standard  yagi  spacing  is  usuaUy  from  K  to  1 
times  the  boom  length.  Fig,  X  shows  the  for- 
ward gain  which  can  be  obtained  from  a  sin- 
gle yagi  of  both  designs-  These  are  about 
maximum  values  which  can  be  obtained  in 
practical  designs  and  it  is  very  easy  to  get 
much  less  gain.  It  can  be  seen  that  tlie  two 
curves  begin  to  approach  each  other  for  long 
yagis. 

Stacking  two  yagis  in  broadside  will  give 
from  2  to  3  dB  more  gain^  with  the  smaller 
gain  values  occurring  for  smaller  broadside 
spacing.  The  forward  side  lobes  are  always 
less  for  smaller  spacings  and  usually  a  spac- 
ing of  %  to  %,  of  the  boom  lengths,  with  only 
about  2  dB  added  forward  gain,  is  worthwhile 
since  the  undesired  lobes  are  much  smaller 
and  the  forward  lobe  is  broader.  End  stacking 
of  yagis  does  not  seem  to  be  as  critical,  and 
close  to  3  dB  gain  is  obtainable  vrfth  %  or 
greater  length  spacing.  This  holds  true  for  any 
yagi  design.  Four  yagis  in  a  square  configui^a- 
tion  normally  will  add  about  5  dB  gain  over 
a  single  yagi. 

Broadside  arrays  generally  use  X/2  lengths 
and  spacings  with  a  set  of  reflectors  spaced 
,2  to  p 25  X  behind  each  driven  element.  The 
curves  of  Fig.  2  indicate  the  approximate 
gain  for  the  usual  4,  8,  16  and  32  driven  ele- 
rnent  arrays  with  two  sets  of  lengths  and  spac- 
ings. The  %  X  spacing  cxirve  shows  higher  gain 
but  it  has  greater  foi-ward  side  lobes  and  a 
sharper  front  lobe.  For  a  given  number  of  driven 
elements  (and  similar  number  of  reflectors),  the 
wider  spacing  and  greater  lengths  add  up  to 
more  captm'e  area,  and  higher  gain.  Values 
from  the  curves  show  about  12  dB  for  an  8 
driven  element  arrav  of  16  elements  for  the 
usual  lengths  and  spacings.  The  extended 
version  has  about  15  dB  gain  in  a  forward 
direction.  Both  arrays  would  use  8  reflectors 
of  the  same  length  in  either  design.  The  driven 
X/2  elements  are  actually  about  5%  less  length 
than  tlie  reflectors.  In  any  case  equal  length 
phasing  hnes  to  all  driven  elements,  can  be 
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Fig,  1.  Forward  gain  versus  length  for  director 
beam  and  standard  yogis. 

made  resonant  and  tlie  whole  array  tuned  to 
llie  desired  band  of  frequencies  with  a  quarter 
or  half  wave  tuning  stub  at  the  common  junc- 
tion o£  these  lines. 

Three  examples  of  practical  beiun  antennas 
are  shown  in  Figs.  3^  4,  and  5,  These  antennas 
have  been  in  use  at  W6ATF  for  several  years. 
The  relatively  small  director  beam  of  two 
yagis  in  Fig.  3  is  actually  half  of  a  larger  beam 
which  was  cut  in  two  in  order  to  have  a  ver- 
tical and  a  horizontal  144  MHz  beam  on  the 
same  pole.  The  original  square  configuration 
had  about  15  dB  gain.  Now  each  beam  has 
about  12  dB  gain  but  both  polarizations  are 
used  in  this  area^  so  two  beams  are  needed* 
This  is  a  director  beam  with  no  reflectors  and 
each  yagi  has  about  10  dB  gain.  Two  in  broad- 
side with  relatively  small  spacing  provides 
between  12  and  13  dB  forward  gain.  An  ad- 
vantage of  this  beam  is  the  simple  feeder  sys- 
tem, one  phasing  line  and  one  tuning  stub 
wliich  can  be  eidier  an  open  stub  roughly  20 
inches  long  or  a  shorted  stul:>  about  40  inches 
long.  The  latter  is  desirable  as  it  can  be 
grounded  to  the  tower  at  the  center  of  the 
shorting  wire  for  added  lightning  protection. 
A  27  inch  A/2  balun  and  coax  line  connection 
can  be  made  at  point  **G"  in  Fig,  3  or  a  few 
inches  above  the  shorted  tuning  stub  for  the 
A/2  design.  In  any  case  the  tuning  stub  is 
used  to  resonate  the  whole  array  to  about  145 
MHz  with  an  accurate  GDO  while  the  antenna 
is  a  few  feet  above  ground  and  pointing  up- 
ward. The  balun  taps  at  "C*"  are  also  made 
at  this  time  by  using  an  SWR  meter  and 
transmitter*  When  the  tuning  stub  is  the  right 
length  and  the  T);ilun  taps  are  at  the  correct 
points^  the  SWR  will  be  near  unity  at  the  de- 
sired frequency.  Putting  the  antenna  up  in 
the  air  on  a  tower  or  TV  mast  will  then  prob- 
ably raise  the  SWR  reading  to  perhaps  1,2 
wliich  is  within  reasonable  limits.  This  method 
saves  a  lot  of  mast  climbing*  The  writer  often 
uses  TV  push-up  masts  and  makes  these  ad- 
|ustments  with  the  antennas  in  place  but 
within  reach  from  the  roof  of  the  radio  shack. 
Tliis   requires  considerable  roof  scrambling— 


an  old  story  to  this  radio  ham. 

The  antenna  dimensions  are  all  given  in 
Fig.  3  for  the  144  MHz  beam.  Similarly,  the 
values  are  shown  for  the  220  MHz  beam  in 
Fig.  4  and  432  MHz  in  Fig-  5.  All  phasing 
Unes  and  tuning  stubs  were  made  with  num- 
ber 14  wire  spaced  from  M  to  1  inch  with  poly 
insulators  or  Teflon  insulators  spaced  8  or  10 
inches  apart.  Number  14  wire  can  be  melted 
into  the  center  of  a  short  poly  rod  by  holding 
a  150  or  200  watt  soldering  iron  on  the  wire 
adjacent  to  the  insulator.  Teflon  insulators  re- 
quire a  hole  smaller  than  number  14  wire  and 
the  wires  forced  tliiai  these  lioles.  Teflon  is  far 
better  for  foggy  or  rainy  weather.  The  writer 
has  no  snow  problem. 

The  220  MHz  beam  of  Fig.  4  is  a  standard 
yagi  design  except  that  the  rf  feed  is  a  little 
unusual  and  very  simple.  The  driver  elements 
of  all  four  yagis  are  extended  out  to  about  %  A 
in  length  and  end  fed  with  a  single  phasing 
line  and  shorted  tuning  stub.  The  latter  is  a 
little  over  A/4  in  order  to  resonate  the  whole 
sy^stem  to  222  MHz.  The  end  spacing  is  lim- 
ited to  about  40  inches  because  of  the  %  A 
driven  element  lengths.  For  convenience  the 
broadside  spacing  was  also  made  about  40 
inches.  The  antenna  gain  with  four  4  ft  yagis 
(6  elements  each)  is  approximately  14  dB 
which  is  about  2  dB  more  than  could  be  ob- 
tained with  a  standard  16  element  broadside 
beam.  The  latter  requires  more  area  space  on 
a  pole.  Either  two  or  four  short  or  medium 
long  yagis  usually  require  less  area  space  and 
provide  more  gain  than  a  standard  16  element 
broadside  of  A/2  design  (see  Fig.  2  for  eight 
driven  elements). 

Getting  into  high  gain  beams,  such  as 
needed  on  432  MHz^  tlie  broadside  beams 
come  into  preference  usually.  The  one  shown 
in  Fig.  5  w^as  up  for  severaJ  years  at  \A^6ATF 
until  poly  insulator  crazing,  wind  and  bird 
collision  damages  forced  its  temporary  retire- 
ment It  is  due  for  an  overhauling  and  sub- 
stitution of  Teflon  insulators.  It  has  an  approx- 
imate gain  of  18  dB  when  new  and  shiny.  All 
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Yes!  I'm  Irifarestecl  in  a  Vesto 
RUSH  complete  inform  a  f  ion! 


er,  Plem* 


"Mage"  Magers,  W0OJI,  says 

^'Old  Timer  or  Novice— it  will  pay  you  to  choose  the  lifetime  steel 
tower  the  airports  and  many  leading  hams  use!  It's  fun  to  erect 
this  tower  yourself.  Just  dig  4  hoJes^  set  anchor  posts  in  place, 
and  bolt  the  pieces  together,  SVi-fcot  ladder  sections  make  it 
easier  to  assemble  as  your  tower  goes  up!  Let  me  send  you  all  the 
dope  today!" 

HURRKAMi  PROOfl  HO  VESTO  HAS  EVER  f AILED! 

HERE'S  WHY: 

•  4-Post  Construction  for  Greater  Strength!  •  Completely 
Self-Supporting— No  Guy  Wires  to  Break  or  Stumble   Over! 

•  Completely  SAFE— Ladder  to  Top!  •  Hot-dip  Galvanized 
Steel  Lasts  a  LIFETIME!  •  Tower  Shipped  Complete— Ready 
fo  Assemblel 


*<V£SrO  TOWERS  AU  OVER  THE  WORLD" 


SMALL  DOWN 

PAYMENT! 

24-MONTH  TERMS! 

Pick 

the   Tower   You 

Want 

!  Vesto  Will  Ar- 

range 

Terms  If  You  Need 

'Em! 

22'  . 

....     *192 

28'  . 

....     *243 

33'  , 

....     '288 

39'  . 

....     »343 

44'  . 

....     »395 

50'  . 

....     '468 

55'   , 

....     5529 

61'  . 

....     '596 

77'  . 

....     5898 

100'  . 

....  '1392 

20TH  &  CLAY 


NORTH  KANSAS  CITY,  MISSOURI 


Mage"  Magers,  President 
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Fig.  3.  Relatively  small  and  simple  pair  of  director 
beam  yogis  giving  about  12  dB  gain  on  two  me- 
ters. Notice  that  this  antenna  uses  no  reflectors. 

432  MHz  beams  tend  to  deteriorate  from  1  to 
3  dB  with  weathering,  and  corrosion  o£  ele- 
ments, so  should  be  rebuilt  and  sliined  up 
occasionally. 

The  Fig.  5  beam  uses  extended  elements 
%  k  long  in  the  driven  elements  and  X/2  re- 
flectors. The  broadside  spacing  between 
driven  elements  is  %  X  and  the  rear  elements 
(reflectors)  are  about  A/4  behind  tlie  top  por- 
tions of  each  diiven  element.  The  writer  is  not 
convinced  tliat  %  X  broadside  spacing  is  not 
better  than  %  X  because  of  less  spmious  lobe 
amplitudes,  %  X  spacing  requires  a  different 
length  of  tuning  stub  and  has  about  1  dB  less 
forward  gain  but  the  forward  pattern  is 
broader.  The  latter  is  an  advantage  in  heavy 
winds,  since  horizontal  directivity  can  be  too 


great  for  average  ease  of  operation.  An  an- 
tenna much  over  two  wavelengths  wide  can 
be  a  real  problem  to  hold  on  a  correct  bear- 
ing for  weak  signal  reception  in  windy  loca- 
tions. 

The  writer  has  a  64  element  "curtain"  beani 
on  432  MHz  but  with  so  much  vertical  stack- 
ing (32  over  32)  the  top  of  the  beam  moves 
several  inches  with  respect  to  the  bottom  por- 
tion and  a  stiH  w^ind  adds  considerable  QSB 
to  weak  signals.  The  64  element  job  uses  %  X 
element  spacing  and  its  forward  pattern  is 
fine,  better  than  the  Fig*  5  beam  in  practice. 
However,  the  top  sway  h  a  problem  and  the 
32  element  job  is  going  back  up  soon  in  place 
of  the  64  element  beam.  The  wind  blows  most 
of  the  time  here  and  small  beams  seem  to  be 
preferable  for  everyday  operation. 

The  three  beams  described  in  this  article 
are  all-metal  construction  which  seem  to  stand 
wind  and  rainstonns  better  than  wooden  boom 
construction.  Because  of  the  metal  booms  sup- 
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^ 


SHORTED  TUN1NS 
STUB   OF    NO,  14 
WIRE  -  APPROX.  16" 
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W^ 


R  =  1/8"  DIA..  26-3/4"  LG„ CENTER-  MOUNTED 

A-  */4*0IA.»3hl/4"LG,. MOUNTED  RH/^"*  FROM  FREE  END 
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Fig,  4,  220  MHz  quad  of  conventional  yogis  giv- 
ing about  14  dB  gain. 
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(16 J  A  ELEMENTS 
i/&"  CJIA.  BRASS 
TUBING.  E6"  LG. 


tie)  ^b"  d]a,  brass 

BOOMS,  9"  LG. 


I 

A  R 


Fig*  5.  High  gain  (18  dB) 
broadside  beam  for  432 
MHz, 


6-i/a" 


■5C-PLUS    L/2"  RIGHT 'ANGLE    BEND    FOR 
SOLDCRENG    INTO    ANTENNA    ELEMENTS 

*  STUB  LENGTH    DEPENDS   ON  TOTAL    LENGTH 

OF    EACH    EQUAL  LONG  PHASING  LINE 

ALL    BRASS    COMPONENTS   SOLDERED    TOGETHER 

FASTEN    BRASS    TO    ALUM,  WITH 
SHEET    METAL    SCREWS 


porting  all  radiating  elements^  the  length  of 
each  element  is  slightly  longer  than  for  the 
case  of  wooden  supports^  especially  in  yagi 
antennas.  The  parasitic  elements  in  all  yagi 
beams  have  to  be  lengthened  by  about  %  of 
the  metal  boom   diameter.   If  wooden  booms 


are  used,  subtract  this  half  inch  or  so  from  all 
parasitic  elements  (directors  particularly)  from 
the  values  shown.  Don't  expect  other  diameter 
elements  than  those  shown  to  work  correctly 
without  some  changes  in  lengths, 

.  .  .  W6AJF 


-  with  a  MATERIAL  DfFFERENCE! 

Use,  is  one  of  the  most  dependable 

testimonials  of  endorsement^  gryj  Telrex 

products  are  In  use  in  135  Lands 


"Beame(l-Power"ANTENNAS/'BALUNS" 
I.  V.  KITS  and  ROTATOR  SYSTEMS! 


Most  Techntcally*Perfected,  Finest  Communication 
Arrays  in  the  World!  PrecisionTuF>ed-Matched 
and  "Balun"'  Fed  for  ''Balanced-Pattern^'  to  assure 
"TQP^MAN^ONJHE-FREQUENCY'^  Results 


You,  too — can  enjoy  World  renown  TELREX 
performance  and  value!  Send  for  PL67  tech 
data  and  pricing  Catalog,  describing  the 
World's  most  popular  communication  anten- 
nas, rotator-selsyn-indicator  systems  and  ac- 
cessories! Expanded  data  sheets,  including 
your  favorite  band,  also  available, 

COMMUNICATION  SYSTEMS 

fpy  LABORATORIES 

ASBURY  PARK,  NEW  JERSEY  07712,  U.  8.  A. 
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Som  Kelly  W6JTT 
1 28 11  Owen  Street 
Garden  Grove,  California 


The  Minican  in  use  with  the  companion  detector, 


The  'Minican' 


The  Heatlikit  "Cantenna**  has  proven  to  be 
a  major  breakdirough  in  the  field  of  dummy 
loads  for  ham  use.  Unfortunately,  it  isn^t  the 
mort  convenient  thing  to  use  on  a  small  work 
bench  witli  low  power  rigs!  Borrowing  their 
idea,  1  built  this  load  for  use  with  transmitters 
in  tlie  5  to  15  watt  range.  The  parts  are  few: 
a  Campbell  soup  tin  can,  four  one  watt  re- 
sistors, a  UG'254-A  connector,  a  short  piece 
of  5/16  inch  brass  tubing  and  transformer  oil. 

Fig.  1  is  a  sketch  of  the  assembled  unit.  The 
50  ohm  resistance  was  made  up  of  tliree  15 
ohm  and  one  5  ohm  one  watt  carbon  resistors. 

First  sand  a  can  Ud  from  a  larger  size  can 
until  it  is  free  of  paint.  Drill  a  %  inch  hole 
through  the  center  of  the  hd,  and  a  %  inch 
hole  on  the  perimiter*  Mount  the  coaxial  con- 
nector through  the  center  hole.  Solder  a  1  inch 
length  of  5/16  in.  brass  tubing  over  the  %  inch 
hole.  Solder  the  resistors  as  shown.  Center  the 
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^fmc 


CTQfi 
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w 


Fig.  1.  Construction  of  the 
Minican.  Main  ports  are  a  soup 
can,  coax  connector  and  re- 
sistors. 


lid  on  the  can  and  snider  the  lid  to  the  can. 
Use  a  file  to  remove  all  rough  edges.  Mask 
tlie  connector  with  masking  tape  and  paint  the 
can  to  prevent  rusting- 

Fill  the  can  with  transformer  oil.  A  good 
grade  of  automatic  transmission  fluid  was  used 
in  one  load  with  no  degredation  in  perform- 
ance. However,  it  probably  is  not  advisable  as 
the  fiuid  has  a  relatively  low  ignition  tempera- 
ture and  might  create  a  fire  hazards 

The  load  was  tested  by  nmning  it  for  five 
hours  with  an  input  of  15  watts  of  50  MHz  rf> 
The  can  became  warm,  but  the  resistors 
showed  no  signs  of  overheating. 

A  maximum  VSWR  of  1-5:1  was  obtained  at 
234  MHz.  The  measurement  was  made  at  this 
frequency  because  an  automatic  test  set  was 
available. 

A  companion  rf  detector  unit  show^n  in  Fig. 
2  was  built  in  a  two  inch  section  of  %  inch 
square  extruded  brass  stock.  A  Dage  394-1 
BNC  connector  is  mounted  on  one  end  for 
connecting  to  tlie  RF  circuit,  while  the  DC 
output  to  the  VTVM  is  a  tip  jack* 

.  .  .  W6JTT 


COt^^CWR     t^i4A. 


0+ 


VTVM 


S'^'!^' 


9N3^A  lOlt 


Fig,  2.  Rf  detector  for 
use  with  the  Minican. 
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THE  DAVCO 


COMMUNICAnONS  RECEIVER 


FEATURES: 

Compltte  iiftm-ltand  covtngi  S0-1Q  mtttri 
and  portion  of  6  mitsrs  *  Standard-^qpiprtient 
i, 5*1 0.5  Mc  band  providas  WWV  and  31  mtttr 
SWLbind-ThretfiasitianselactJwityforofitiinuni 
fidalitf  anil  QAM  reitction  *  Crystal-cantxollad 
BFO;  saparata  AM  and  Product  detectors;  AF 
and  AF  gain  controls  '  Full  AGC  with  salectaliEe 
decay  time;  S-M iter;  illtiminafaddtal  '  Fly^ 
wheal  tntiJ as  drive  with  high-fatia  split  gears: 
direct  calJhratian  on  all  bands  *  Tunable  rejac- 
tion  notch  flilar;  axtrcmtly  effective  noise 
limittr  *  Transinittii  trui  VFO;  crystal  con- 
trolled  first  osctf later;  built  In  crystal  cptlbrator 
•  Low  powar  consLrmption^  pafcnitting  tZV 
battery  nperilion  whin  desired;  AC  supply 
ivailabFa  *  F«ll  trinststomatlan,  diode  selec- 
tivity $iffftcfefn|,  plug4n  madiffe  construction^ 
highest  <|iiality  components  *  Rugged^  stable 
eitruded  alusfinym  chassis  for  titreme  sta- 
biUty;   taji^red    fray    matal    cabinat;    FUILY 

eUARAMTBED. 


Compact,  high  performance,  all  solid-state 
receiver  for  amateur  applications  featuring 

FIELD-EFFECT  TRANSISTORS 

Developed  especially  for  the  sophisticated  amateur  who  knows  enough  to 
demand  the  finest.  The  DAVCQ  0R-3Q  is  amdteur-designed  and  proressianaily 
engineered  to  provide  exceptional  perfDrmance  under  extreme  environ- 
mental conditions  and  combines  advanced  design  with  simplicity  of  opera- 
tion. It  provides  all  the  latest  state-of^he-art  techniques  in  an  ultra-compact 
unit  (iust  4 'h  x  7-1/8"w  x  S'^d).  Every  DAVCO  OR  30  is  hand  crafted. 
inspected  on  the  line  during  production  no  less  than  60  times  and  put 
through  rigorous  final  testing  before  serial  number  and  warranty  are 
awarded.  The  OR-30  utilizes  Reld-Effect  Transistors  in  RF  stages  to  assure 
greater  sensitivity,  superior  image  rejection  and  unbelievable  freedom  from 
cross-modulation  or  strong-signal  overloading.  You1l  dig  cot  the  weak 
ones  with  ease,  even  when  the  ham  down  the  block  is  on  with  his  KW. 
Today's  crowded  bands  demand  DAVCO  DR-30  performance.  Ask  the  ham 
who  is  usfng  one  now.  check  the  many  plus  features  included  at  no  extra 
cost  and  you'll  discover  why  Davco  is  the  leader  in  providrrtg  amateurs  with 
the  most  advanced  in  solid-state  electronics. 

DAVCO  DR-30  RECEIVER  $38950 


For  further  information  and  ifjustrated  brochure,  write: 
DAVCO  ELECTRONICS,  Inc.  PO.  box  26??,  2024  s.  Monroe  St.  •  Tallahassee.  Fla.  32304 
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Front  view  of  the  six  or  two  meter  VFO  using  a 
piston  tuning  capacitor  os  shown  In  Fig.  3. 


Del  Crewel  I  K6RIL 
1  674  Morgan  Street 
Mountain  View,  California 


^_^^^^^^^^^^_^^^^ 


A  Stable  VFO  for 


or  HF 


These  simple  VFO's  are  inexpensive^  small^ 
easy40'huild — and  provide  excellent  stability. 


Like  to  build  a  small,  simple,  inexpensive, 
stable  VFO  for  VHF  or  HF  use?  If  you  would, 
this  article  tells  you  how.  The  basic  VFO  de- 
sc"ril>ed  here  drifts  less  than  80  Hz  total  in 
three  hours,  yet  can  be  built  very  easily.  The 
\'HF  model  of  the  VFO  is  shox'tn  in  Fig.  !• 
It  can  be  used  on  six  or  two  meters  as  it 
furnijihes  24  or  25  MHz  output  with  an  oscil- 
lator in  the  8  MHz  range,  The  high  frequency 
model  shown  in  Fig,  2  is  designed  for  use  with 
an  SSB  mixer  and  operates  at  5-6  MHz,  Two 
methods  of  tuning  are  shown.  One  uses  a 
conventional  air  variable  capacitor.  The  other 
uses  a  piston  trimmer  capacitor  which  offers 
\ery  small  si^e,  excellent  stability  and  easy 
tuning- 
Circuit  description 

The  circuits  of  the  two  models  are  similar- 
Each  starts  %vith  a  modified  high  capacitance 
Clapp  oscillator  using  a  toroidal  coil.  The 
coil  (LI  in  each  case)  is  wound  on  a  small 
toroidal  form  and  featmes  a  very  high  Q 
(around  250)  on  a  Boonton  Q  Meter.  The  coil 
and  the  capacitors  CI  through  C6  form  a 
resonant  frequency  at  the  VFO  frequency. 
Series  tuning  is  done  with  CI  through  C4. 
CI  is  used  to  set  the  basic  frequency  range, 
C2  is  for  temperature  compensation,  C3  is 
tlie  calibration  trimmer  and  C4  is  the  tuning 
capacitor.  The  range  of  C4  is  determinded  by 
tlie  frequency  coverage  desired.  On  two  me- 
ters, 10  pF  is  more  than  adequate,  but  this 
value  only  gives  L8  MHz  range  on  six.  For  the 
5-6  MHz  range,  70  pF  of  range  is  needed  to 
cover  1  MHz,  This  means  that  the  capacitor 


must  have  a  maximum  value  of  about  73  pF, 
C5  and  C6  form  a  capacitive  divider  for 
feedback  voltage,  Li>iiig  the  same  value  for 
both  capacitors  insures  tliat  the  feedback  cir- 
cuit is  balanced*  Changing  the  supply  voltage 
aflfects  the  \T0  frequency  very  little  so  a 
voltage  regulator  is  not  required. 

Output  is  coupled  from  the  emitter  of  the 
oscillator  with  a  100  pF  capacitor.  Don't  use 
more  than  100  pF  because  of  loading  effects 
on  the  oscillator  circuit.  The  lowest  value  that 
can  be  used  is  best. 

The  second  stage  of  the  circuit  (Q2  and  its 
circuitry)  is  used  as  an  untuned  buffer  at  the 
same  frequency  as  the  oscillator  in  the  5-6 
MHz  VFO.  Its  output  is  low  impedance  from 
the  emitter.  In  the  t\\  o  or  six  meter  model,  the 
second  stage  is  a  tripler  to  about  24  MHx 
with   an    rf   choke   in    a   broadband   collector 
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Inside  of  the  portable  VFO  for  six  or  two  showing 
the  construction. 


46 


73  MAGAZINE 


circuit.  The  output  is  liigh  inipedance  and 
used  to  drive  a  vacuum  tube  grid  at  this 
station. 

The  circuits  in  Figs,  1  and  2  both  perforin 
well,  I've  built  the  two  meter  and  5-6  MHz 
versions,  but  it  should  be  easy  to  cover  six 
with  the  two  meter  model  by  reducing  tlie 
value  of  CI. 

Construction  details 

The  VFO*s  shown  in  the  photos  are  the 
results  of  using  the  same  basic  ciruit  but  using 
different  construction  techniques.  The  toroidal 
coil  H  used  in  both  models  is  constructed  by 
winding  heavy  gauge  wire  on  the  proper 
toroidal  core,  A  good  stable  core  with  high 
permeabihty  is  a  neccesity.  Several  manufac- 
turers make  suitable  cores,  I  used  a  Micro- 
metals  core,  \\hich  can  be  obtained  from 
Micrometals,  72  E*  Montecito  Ave.,  Sierra 
Madre,  California,  or  from  one  of  their  rep- 
resentatives* They  have  a  minimum  charge  of 
$10  per  order,  but  for  $10,  I  was  able  to 
obtain  a  life-time  supply  of  cores  as  each  is 
very  inexpensive  when  you  buy  a  large  num- 
ber, I'd  recommend  that  you  write  for  their 
catalog  and  then  order  the  cores. 

If  you'd  rather  not  buy  so  many  cores,  Ami- 
Tron  Associates,  12033  Otsego  St,  North 
Hollywood,  Calilomia,  will  sell  you  an  indivi- 
dual core  for  only  60^  postpaid.  You  can  also 
make  up  the  proper  coil  inductance  with 
the  Ami-Tron  RF  Toroid  Balun  Kit  available 
at  many  radio  distributors, 

Aher  winding  the  wire  on  the  core,  the  coil 
should  be  given  a  heavy  coat  of  Hi-Q  varnish 
or  dope  to  prevent  die  wire  from  moving.  All 
the  capacitors  in  the  circuit  must  be  of  good 
quality,  A  temperatm  e-compensating  capacitor 
is  used  to  correct  the  minor  drift  in  the  circuit. 
All  frequency-determining  components  must 
be  securely  mounted  to  prevent  change  in 
frequency  due  to  movement  of  parts  and 
wires* 
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Ftg,  1.  Six  or  two  meter  transistor  VFO  with  output 
on  24-25  MHz.  The  oscillator  operates  on  8-8.3 
MHz. 
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Ports  for  the  portable  VFO.  This  VFO  was  mode 

for  two,  but  can  be  used  on  six  with  minor  changes, 
or  on  5-6  MHz. 

Mobile  VFO  for  two  or  six 

The  two  meter  VFO  shown  in  the  photos 
was  built  in  a  small  package  for  mobile  use. 
This  VFO  used  a  piston  capacitor.  Oscillator 
parts,  tiunsistois  and  the  toroidal  coil  were 
mounted  on  a  section  of  insulated  board  and 
cemented  to  the  box  with  epoxy.  This  unit 
was  built  in  a  hurry  for  use  dining  a  trip  so  a 
few  short  cuts  were  taken.  The  box  used  was 
an  LMB  tight  fit  chassis  box  with  self -tapping 
screws  to  fasten  down  the  edges^  but  a  sturdier 
box  would  be  better.  The  tuning  capacitor 
(C4,  1-10  pF)  used  in  the  two  meter  model 
came  from  surplus.  This  capacitor  was 
mounted  on  a  U-shaped  bracket  with  its  shaft 
moved  by  a  stationary  bushing  (see  Fig.  3). 
A  hollow  shaft  was  drilled  out  for  a  very  tight 
fit  over  the  bushing.  Tins  allows  the  capacitor 
to  be  turned  with  practically  no  backlash.  A 
turn-count  dial  was  fastened  to  the  front  of 
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Fig,  2.  Transistor  VFO  for  5-6  MHz  for  SSB  mix- 
ing service. 
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Construction  of  VFO  using  parts  from  a  command 
set  transmitter  dial. 

the  \T0  box  and  a  calibration  chart  was 
made.  With  22  tiims,  the  capacitor  has  about 
9  pF  of  travel,  or  from  8-0-8.3  MHz  on  the 
\'FO.  This  resulted  in  a  very  stable  VFO 
which  could  be  tuned  to  zero  beat  while  driv- 

5-6  MHz  VFO 

rhis  VFO  used  different  construction  than 
the  two  meter  one.  The  VFO  parts  were 
mounted  on  the  insulated  board  as  described 
before^  but  the  box  and  tuning  mechanism  use 
a  different  teclmique.  The  box  used  was  made 
from  heavy  cast  aluminum  found  in  a  surplus 
store,  with  a  cover  fabricated  from  Vb  inch 
aluminum.  A  sturdy  double  bearing  capacitor 
was  used  for  tuning,  A  gear  drive  and  dial 
assembly  from  an  ARC  5  transmitter  was 
adapted  to  the  VFO.  This  gear  assembly  gives 
plenty  of  bandspread  with  smooth  tuning  and 
very  Mttle  backlash,  though  the  mechanical 
work  was  a  bit  tedious.  48  turns  are  required 


WWV  Moves 

The  National  Bureau  of  Standards  radio 
station  WWV  is  moving  from  its  present  lo- 
cation in  Maryland  to  Fort  Collins,  Colorado 
where  it  will  commence  operations  at  0000 
hours  Universal  Time  on  1  December  1966, 
This  is  equivalent  to  1900  EST,  1800  GST, 
1700  MST  and  1600  PST-all  on  November 
30th, 

WWV  is  very  important  to  amateurs  be- 
cause of  its  standard  frequency  and  time 
broadcasts;  thousancb  of  QSL  cards  are  an- 
nually mailed  to  amateurs  all  over  the  world. 
To  commemorate  the  opening  of  the  new 
WWV  station   at   Fort  Collins,   special   First 


to  cover  the  1  MHz  range  from  5-6  MHz, 
which  is  very  nice  for  SSB  tuning.  A  round 
plastic  dial  was  cut  out  and  installed  in  place 
of  the  original  dial. 

Both  VFO's  have  given  veiy  good  results. 
The  two  meter  model  in  particular  has  pro- 
vided   much    better    stability    reports    than 

commercial  VFO's, 

.  *  .  KBRIL 


PANEL 


GLASS    PISTON    CAP. 
WITH    STATIONARY 
BUSHING 


BRACKET 


1/4  DIA-  SHAFT  DRILLED 
1/8"  DIA.  TO  FIT  TIGHTLY 
ON  ADJ,  SCREW,  AND  AS 
REQ'D  FOR  CLOSE  FIT 
OVER  CAP.  BUSHING  7 
SOLDER  WASHER  1/4 
FROM  LEFT  END 

PANEL  BEARING 
FROM  OLD 
VOLUME  CONTROL 

Fig.  3,  Mounting  the  piston  trimmer  used  in  the 
portable  VFO,  A  regular  tuning  capacitor  con  also 
b€  used. 


Day  QSL  Cards  will  be  sent  to  each  amateur 
who  receives  W'W^"  on  its  first  day  of  opera* 
tion.  In  addition,  the  three  amateurs  showing 
the  earliest  reception  time  wiU  receive  a 
framed  color  photograph  of  the  scene  appear- 
ing on  the  QSL  card. 

Recipients  of  the  \V\VV  broadcast  who  wish 
to  qualify  for  the  First  Day  QSL  Card  will 
be  requiied  to  correctly  quote  the  new  W^W 
voice  announcement  and  have  their  reports 
postmarked  before  midnight  December  2, 
1966,  local  time.  Cards  should  be  addressed 
and  mailed  directly  to  David  H.  Andrews, 
Cliief,  Frequency-Time  Broadcast  Ser\ices 
Section,  Radio  Standards  Physics  Division, 
National  Bureau  of  Standards,  Boulder,  Colo- 
rado. 80302. 
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\^  NCE  IN  A  while  a  quiet  little  revolution  occurs  that  changes  the  entire  com- 
plexion of  amateur  equipment  design*  Such  a  revolution  was  the  acceptance  of 
SSB  in  the  1950 's.  Today  we  have  the  equally  significant  emergence  of  the 
field  effect  transistor  (PET). 

The  impact  of  the  FET  is  certainly  apparent  to  us  at  DAVCO,  After  all, 
thereVe  been  12  articles  on  them  this  year  in  73,  QST,  and  CQ  alone,  and  over 
a  thousand  in  the  other  engineering  journals.  In  case  youVe  managed  to  miss 
every  one  of  these,  all  the  excitement  is  about  a  device  that  takes  the  ad- 
vantages of  tubes  and  transistors,  adds  a  few  of  its  own,  gets  rid  of  lots  of 
previously   never-solved   problems,   and   has   no    offsetting   disadvantages, 

FET's  AREN*T  really  n^w,  nowadays.  They've  been  used  in  military  and  ad- 
vanced industrial  instruments  for  some  time*  One  hi-fi  manufacturer  started  in- 
stalling FET's  a  year  ago  because  they  provided  such  outstanding  low-noise 
VHF  operation  and  resistance  to  overloading  and  cross-modulation. 

Over  a  year  ago,  DAVCO  adopted  a  matter  of -course  attitude  towards  our 
application  of  FET's  in  our  DR-30  receiver.  Our  ads  said  very  little  about  them 
(the  first  announcement  had  letters  all  of  3/32  of  an  inch  high).  After  all, 
DAVCO  products  have  been  offering  top  performance  features  and  techniques 
unavailable  elsewhere  for  three  years  now.  To  do  so^  we  use  transistor s^  FET's, 
a  chassis  design  that's  drawn  raves  from  engineers  everywhere  (and  many 
an  envious  why-didn't-I-think-of-that-first  comment),  even  components  made 
by  our  competitors  when  they're  unquestionably  best- — like  Collins'  filters. 
(We'll  use  tubes,. coherers,  or  reindeer  antlers  if  we're  convinced  they  do  the 
best  job).  We've  spent  hundreds  of  hours  perfecting  our  built-in  SSB  noise 
blanker  in  the  DR-30.  We  take  for  granted  the  inclusion  of  a  superb  crystal 
filter  for  CW,  and  full-band  coverage  from  80  through  10  meters  with  all  cry- 
stals supplied^  and  6-meter  coverage,  and  solid-state  reliability,  and  ball-bearing 
tuning,  and  a  whole  lot  of  other  things. 

Therefore  we've  considered  our  application  of  FET's  as  the  most  natural  thing 
in  the  world-  We've  mentioned  them  along  with  all  the  other  things  we  offer. 
But  with  so  much  else  to  talk  about,  we  haven^t  really  shouted  about  them. 

Which  brings  us  around  to  the  point  of  all  this. 

The  real  substance  of  DrAVCO's  approach  to  equipment  is  in  what  we 
don*t  shout  about  in  our  ads.  We  take  for  granted  that  you  really  do  want 
the  best  that  technology  can  offer.  We  know  that  band  conditions  have  never 
been  so  demanding,  and  that  you  must  have  the  absolute  maximum  in  per- 
formance.   We  know  you  insist  upon  the  best  possible  investment  value* 

So  ALL  WE  TRY  to  do  in  OUT  ads  is  give  the  picture  once-over-lightly.  Our 
free  8-page  brochure  plus  schematic  tells  a  lot  more.  Our  technical  manual 
that  costs  $2,00  really  gets  detailed  in  its  44  pages. 

We've  left  it  to  you,  though,  to  single  out  which  exclusive  DAVCO  feature 
means  the  most  to  you.    There're  lot  of  them  to  consider.    Like  FET's. 

BUT  there's  one  thing  we  know  you're  interested  in.  That's  performance. 
And  the  DR-30's  performance  is  outstanding. 

Maybe  we'll  start  shouting  a  bit  -  *  • 


For  further  information   see  page  45, 

Thp  DR-30  receiver  is  available  on  a 
time  payment  basis  for  as  little  as  $17*5.0 
a  month.  Write  for  details.  Orders  for 
unmodified  DR-30's  are  currently  being 
shii^ped  within    10   days. 

If  you  use  receivers  in  your  profession,  we 
urge  you  to  write  for  information  regarding 
special    DAVCO    receivers. 


mailing   address 
DAVCO  ELECTRONICS,  INC. 

P.  O-  Box  2677 
Tallahassee,    Florida.    32301 
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Roy  Hoffman  W4TDI 
5619  Sedgwich  Lane 
Springfield,  Vq. 


The  X  Beam 

A  simple  antenna  with  a  pattern  similar  to  a  rhombic* 


111  the  never  ending  effort  to  put  a  good  sig- 
nal on  the  ham  bands— despite  the  Hmitations 
of  the  average  location^  available  real  estate 
and  the  poeketbook— the  subject  of  new,  better^ 
and  smaller  versions  of  antennas  holds  a  cer- 
tain  fascination.  There  are  loaded  whips,  short 
beams,  quads,  multiband  dipoles,  short  veiti- 
calSj  and  even  the  big  wheel. 

Through  all  of  this,  the  rhombic  has  re- 
mained aloof  and  serene  in  its  plush  sm'round- 
ings  of  several  acres  of  land  and  stately  masts. 
The  size  requirements  are  usually  enough  to 
seare  off  even  the  most  hardy  souls,  its  direc- 
tion is  fixed  and  its  use  limited  as  an  amateur 
antenna. 

A  recent  "antemia"  development,  used  in 
semi-fixed  transportable  installations  stirred  my 
imagination.  With  a  little  adaptation,  it  shows 
great  promise  as  a  liam  antenna.  Since  the 
major  part  of  the  adaptation  was  cutting  it 
down  to  suburban  lot  size,  it  became  quite 
practical.  If  you  have  a  space  75  feet  square, 
you  too  can  have  antenna  with  characteristics 
similar  to  a  rhombic* 

Perhaps  the  most  difficult  part  of  a  rhombic 
is  four  poles  or  trees  in  just  the  right  place.  On 
the  other  hand  just  about  anyone  can  find  a 
single  pole  or  mast,  approximately  40  feet 
high.  A  tree  is  completely  acceptable  and  even 
two  trees  with  a  rope  between  them  to  put  the 
antenna  in  just  the  right  place  may  be  used. 

Fig,  lA  shawls  a  typical  untenninated 
rhombic  antenna  with  the  major  lobes  of  radia- 
tion, Figp  IB  is  an  antenna,  that  gives  the 
same  pattern,  but  in  a  difi^erent  physical  form. 
Although  the  appearance  has  been  changed,  it 
still  has  the  same  phase  relationships,  and 
therefore,  directional  characteristics  and  gain. 

At  first  glance,  tliere  is  no  apparent  struc- 
tural improvement— five  supports  instead  of 
four.  Not  so.  The  four  outer  wire  terminations 
are  made  near  ground  level.  Sloping  the  legs 
provides  more  gain  at  the  desired  wave  angles 
and  increases  the  captm^e  area  but  best  of  all 
it  eliminates  a  structural  problem. 

Figs,  lA  and  2B  show  bi-directional  pat- 
terns. For  unidirectional  applications ,  the  an- 
tenna is  terminated  by  an  impedance  slightly 


higher  than  its  characteristic  impedance,  thus 
greatly  attentuating  one  lobe.  However,  in  this 
adaptation  no  termination  is  desired  because 
the  bi-directional  characteristics  can  be  used  to 
advantage, 

A  normal  sized  rhombic  antenna  usually  has 
tlii"ee  or  more  wavelengths  of  wire  on  a  leg,  is 
about  twice  as  long  as  it  is  wide  and  requires 
some  pretty  tall  masts.  Under  tliese  near  ideal 
conditions,  it  may  show  12-18  dB  gain  over  a 
half  wave  dipole.  Leg  length,  shape,  and 
height  above  ground  are  interrelated  and  all 
affect  gain. 

Leg  length  and  height  are  quite  evident  and 
have  the  same  meaning  as  in  any  antenna.  The 
shape  is  derived  from  a  factor  called  tilt 
angle  whose  value  is  one  half  of  the  angle  be- 
tween two  adjacent  side  legs,  wliich  in  turn 
comes  from  the  angle  at  which  maximum  ra- 
diation from  the  leg  occurred.  This  is  shown 
in  Fig,  2, 

Rhombic  antenna  design  tables  have  been 
worked  out  in  many  forms  and  are  available  in 
several  handbooks.  If  the  reasoning  in  the 
foregoing  paragi-aphs  is  correct,  the  data 
should  also  generally  apply  to  our  antenna, 
which  I  call  an  X-beam,  In  checking  these 
sources,  an  interesting  case  was  noted.  If  the 
legs  are  one  wavelength  long,  then  the  tilt 
angle  becomes  45-50*  and  the  height  is  about 
.5  wavelength. 

This,  then,  is  the  basis  for  the  design  of  the 
X-beam— four  wires  one  wavelength  long,  sus- 
pended or  attached  to  a  mast  or  tree  some  40 
or  50  feet  high  and  slotting  down  to  conven- 
ient trees  or  stub  poles  near  the  ground.  The 
angle  between  each  pair  of  adjacent  wires  is 
90°  giving  a  tilt  angle  of  45\  Fig,  3  shows  a 
14  MHz  version  of  the  antenna,  which  has  a 
3-S  dB  gain  over  a  half  wave  dipole. 

Based  on  the  14  MHz  dimensions,  the  an- 
tenna will  occupy  a  square  area  of  about  75 
feet  between  the  legs  if  the  center  is  40  feet 
high . 

How  is  the  thing  fed?  The  original  version 
feeds  the  ends  of  two  of  the  Vee  wires  and 
terminates  the  other  two  to  produce  unidirec- 
tional characteristics.   For  amateur  work  this 


so 


73  MAGAZINE 


feed  system  is  neither  practical  nor  desirable 
since  bidirectional  restilts  are  desired.  True,  the 
frequency  range  over  which  the  antenna  oper- 
ates will  be  greatly  reduced.  However,  since 
the  amateur  bands  are  narrow  and  in  harmonic 
relationship,  this  is  no  serious  drawback.  A 
convenient  feed  point  would  be  the  center  of 
the  antenna.  Further,  in  order  to  perform  prop- 
erly a  rhombic  antenna  should  have  out  of 
phase  currents  in  its  adjacent  legs.  A  tuned 
feeder  system  would  be  ideal  for  this  applica- 
tion and  is  recommended  if  the  antenna  center 
is  convenient  to  the  shack. 

Where  the  antenna  is  some  distance  from  the 
transmitter  it  is  more  convenient  to  use  coaxial 
Hne.  Assuming  the  feed  point  impedance  to  be 
comparatively  high,  the  (jiiarter  wave  matching 
section  shown  in  Fig,  4  was  fabricated  and 
tried.  This  combination  resulted  in  a  reason- 
able SWR  and  since  all  items  are  readily  ob- 
tainable, no  further  refinement  was  made  at 
tliis  time.  Further  work  will  be  done  in  the 
future  to  reduce  the  SWR. 

At  this  point  the  antenna  was  loaded  up 
wdth  the  Collins  30L-1  and  several  preliminary 
tests  w^ere  made.  It  performed  well,  and  sey- 
eral  comiiarisons  made  witli  a  local  ham  using 
a  three  element  liram  showed  that  the  X  beam 
did  indeed  have  some  gain  in  the  desired 
direction. 

The  next  development,  as  one  might  surmise 
from  the  drawings^  was  to  determine  if  the 
directional  pattern  could  be  switched  QO''  in 
some  way.  Of  course,  one  could  play  may-pole 
with  the  legs  and  do  it,  but  there  is  another 
and  more  subtle  way— switch  the  feed  points 
and  antenna  configuration  with  a  relay,  A 
DPDT  antenna  type  relay,  mounted  in  a  poly- 
ethylene box  and  placed  adjacent  to  the  center 
point  does  the  job  nicely  and  is  connected  as 
shown  in  Fig,  5. 

Legs  a  and  d  are  permanently  connected  to 
tlie  feedline  and  to  the  cross  connected  fixed 
poles  of  the  relay*  Legs  b  and  c  are  connected 
to  the  moving  arms  of  the  relay.  For  one  direc- 
tion legs  a  and  b  are  connected  and  legs  c  and 
d  are  connected.  When  the  relav  is  actuated 
legs  a  and  c  are  connected  and  legs  b  and  d 
are  connected  which  switches  the  directive 
pattern  90"* 

Now  as  to  results— die  X  beam  is  orioited 
E-W  and  N-S  on  my  lot.  There  are  a  great 
many  trees  in  the  yard— the  main  reason  for 
not  putting  up  my  beam  in  the  first  place*  The 
antenna  is  hung  right  in  among  them.  Appar- 
ently the  trees  have  less  influence  on  the 
antenna  than  one  would  expect  since  the  di- 
rectional pattern  is  well  defined.  Switching 
the  beam  on  a  station  in  Florida  shows  a  dif* 


Fig.    lA,   left.   Rhombic  and  its  pattern.    IB,  right. 
X  beam  with  characteristics  sfmilor  to  a  rhombic. 
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Fig.   2.   Tilt  angle  of  a   rhombic. 
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Fig.    3.   Configurotion  of  the  X  beom. 
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Fig.  4,  Matching  section  for  the  X  beam. 
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ANTENNA   rrPE 


FEEDLJNE 


Frg*    5,    X    beam    with    switchable    pattern^    which 
gives  on  effect  similar  to  rotating  the  ontenna* 


ference  of  about  20  clB  and  the  Europeai^s  go 
up  some  15  dB  when  the  pattern  is  in  their 
favor.  Some  stations  do  not  change  at  all,  due 
to  their  being  between  tlie  major  lobes.  Re- 
jiorts  have  been  excellent  and  the  percentage 
of  calls  anf?\vered  is  quite  flattering- 

The  20  meter  X  beam  might  well  be  ex- 
pected to  perform  to  some  degree  on  most  of 
tlie  amateur  bands,  la  an  attempt  to  ascertain 
what  it  would  do,  an  SB-33  was  borrowed  for 
a  weekend  and  connected  to  the  feedline.  No 
change  of  any  kind  was  made  in  the  feed  sys- 
tem designed  for  14,300  kHz.  Results  were 
interesting  and  although  not  conclusive,  they 


do  present  an  area  lor  furlhcr  experirtieiiiation. 
4,0  MHz  operation— several   stations   con- 
tacted with   good  reports.   No  signifi- 
cant change  when  relay  activated* 
7.0  MHz  operation— several  stations  worked 
within  800  mile  radius  with  excellent 
results.  A  noticeable  change  when  di- 
rectivity   was    switched*    Not    enough 
data  was  collected  to  delerniine  exact 
characteristics. 
21.0  MHZ  operation— performance  very  sim- 
ilar to  14  MHz.  Unfortunately  the  pop- 
ulation of  this  band  at  this  time  is  too 
sparse    to    completely    evaluate    x^er- 
formance. 
As  a  final  test,  one  kW  of  rf  was  pumped 
into     the    feedline.     Since    nothing    smoked, 
melted  or  made  funny  noises,  it  can  be  con- 
eluded  til  at  the  SWR  that  exists  on  the  line  is 
not  a  serious  drawback  to  all-band  operation! 
Another    antenna    of    tliis    type    was    con- 
structed in  the  area.  It  uses  tuned  feeders  and 
all  band  operation  is  indeed  quite  interesting- 
it  does  very  well  on  all  of  the  popular  frequen- 
cies- The  builder  noted  about  the  same  per- 
formance as  the  original  but  was  able  to  match 
the  system  mudi  better  using  tlie  tmied  feeders. 
My  thanks  to  the  gang  on  20^  whose  many 
reports  helped  the  cause.  The  Northern  Vir- 
ginia group  were  most  kind— putting  up  with 
my  many  breakins  to  obtain  comparative  read- 
ings. .  .  .  W  iTDI 


A  Home  Brew  Rectifier 

Diodes  are  being  used  more  frequently  in 
the  replacement  of  vacuum  tubes  and  offer 
several  improvoTn  ents.  The  circuit  shown  is  a 
fuU  wave  rectifier  vritli  tlie  diodes  replacing 
the  tube*  The  capacitors  prevent  tlie  voltage 
spikes  from  damaging  the  diodes  and  the 
parallel  resistors  equalize  voltage  drops  across 
the  diodes*  No  surge  resistors  were  needed  as 
tlie  resistance  of  the  transformer  secondary 
was  high  enough  to  limit  the  charging  current 
below  tlie  diode  rating.  This  rectifier,  with 
proper  diodes,  may  be  used  to  replace  the 
5Y3,  5U4  and  5R4  tube  rectifiers. 

Some  of  the  advantages  that  may  be  util- 
ised upon  using  tliis  rectifier  are:  compact 
size,  little  heat,  long  life,  no  glass  en\  elope  to 
break,  higher  output  voltage  (amount  depend- 
ing upon  capacitor),  or  choke  input  filter,  no 
filament  voltage  needed. 

The  commercial  versions  of  this  type  recti- 
fier sell  from  $2  to  $5,  depending  upon  the 
peak  inverse  rating.  This  home  brew  rectifier 
was  very  cheap  as  the  only  components  pur- 
chased were  the  diodes  and  diode  prices  are 
getting  lower  all  the  time. 


This  rectifier  has  been  used  in  an  SX-100 
receiver  as  a  plug-in  replacement  for  the  5Y3 
for  over  the  past  year  with  fine  results.  The 
B+  voltage,  under  load,  increased  about  30 
volts  which  was  still  below^  tlie  maximum  for 
the  tubes  invoKed.  A  plastic  pill  bottle  may 
be  slipped  over  the  diodes  to  prevent  any 
:^k  hazard. 

.  .  .  Carl  Pleasant  W5MPX 

Ate    ReSESTORS-4?0lip    VjW 

ALL    CAPACITORS-.OlMt 

ALL    DIOOES-SfLICON.  eOOPIV,   750FnA 
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73  BOOKS  FOR  CHRISTMAS 


HAM  RTTY 

RTTY  is  growing  very  fast.  Like 
to  get  an  and  join  the  fun?  This 
thick  (112  page)  book  tells  you 
what  you  need  to  know  to  get 
started  and  get  on  the  air.  Writ- 
ten by  W4RWM  and  W2NSD,   $2 


INDEX  TO  SURPLUS 

We've  recently  updated  the  very 
popular  Index  to  Surplus  by 
W4WKM.  It  now  lists  all  of  the 
surplus  articles  and  conversions 
in  popular  electronics  maga- 
zines from  1945  to  1966,   $1.50 
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PARAMETRIC  AMPLIFIERS 

WABBSO's  careful  treatment  of 
these  fantastic  UHF  amplifiers 
explains  how  they  work  and  how 
to  build  and  use  them.  Lavishly 
illustrated  with  photographs  and 
drawings.  $2 
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VHP  ANTENNAS 


The  VHP  Antenna  Hand  book  by 
K5JKX  is  our  best  seller  It's  a 
complete  collection  of  informa- 
tion about  VHP  and  UHP  an 
tennas,  with  design  hints,  con- 
struction and  so  forth.  $2 


HAM  CLUBS 

The  Care  and  Feeding  of  a  Ham 
Club  is  the  title,  and  it's  by 
K9AMD,  Every  club  officer  should 
read  this  book  thoroughly  to 
make  sure  that  his  club  is  alt 
it  should  be. 


HAM  TELEVISION 

The  Amateur  Television  Anthol* 
ogy  is  a  collection  of  the  tech- 
nical and  construction  articles 
from  the  ATV  Experimenter 
edited  by  WPKYQ.  If  you're  in- 
terested in  TV,  you'll  find  this 
useful.  $3 
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I   SIMPLIFIED  MATH 


M  Does  math  scare  you?  It  needn't 

^  This  easy4o-understand  book  by 

^  K8LFI    explains   the   simple    ex- 

1^  ponential   system   of   arithmetic, 

^  simple  formulas,  and  logarithms, 
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— Index  to   Surplus    $1,50 

—Ham  Clubs .$L00 

—Simplified  Math    ,_._,.._ $  .50 

— VHF  Antennas - $2.00 
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CW  by  W6SFM  explains  code  and  how  to  learn  it.    50^ 

TEST  EQUIPMENT  by  W6VAT  tells  you  how  to  build 
some  useful  liam  test  equipment.  50^  ^ 

MILITARY  SURPLUS  TV  EQUIPMENT  by  W4WKM  is  a  X 


necessity  for  the  surplus-using  TV'er. 
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Richard  Foe  tor  WA2tKL 
Joseph  Shapiro  WA2ZCH 
1  15  Central  Pork  West 
New  York,    New   York 


Remove  the  Drudgery 

from  Ham  Radio 

Dotit  lei  the  FCC  close  your  station  for  altercations. 


Are  \ou  sick  of  CW?  Does  RTTY  break 
your  nails?  Do  >our  gums  bleed  when  yoit 
cliew  the  rag?  The  autliors,  plagued  with  these 
perennial  problems,  have  taken  their  cue  from 
tape  cartridges.  These  heretofore  relatively 
unknown  contrivances  were  spawned  at  the 
nation's  broadcast  stations  where  they  are  used 
to  relieve  the  announcers  ot  the  iiicomparable 
drudgery  of  announcing,  and  the  engineer,  of 
engineering.  The  thought  of  a  luiion  engineer 
actualK'  having  to  thread  a  tape  (horrors)  or 
an  aimouneer  ha\dng  to  read  a  h\  e  commercial 
endistiaughtifies  those  concerned.  After  till^ 
it's  just  their  job! 


Photo  by    Ira    Fuchs   WB2CLL. 


The  puipose  of  this  article,  Mr,  Radio  Ama- 
teur, is  to  show  vou  liow  von  too  can  avoid 
the  daily  dnidger)^  of  going  on  the  air  and 
talking  to  your  contact.  If  your  neighbor  h;uns 
don't  read  73,  you  can  he  the  first  in  your 
town  to  have  a  real  broadcast  station!  What 
we're  getting  at  is  that,  with  a  tape  cartridge 
setup  as  described  bek)w,  you  will  never  again 
have  to  talk  W'ith  anvone.  All  vou  need  to  do 
is  to  record  severiil  cartridges  with  ham-type 
talk  and  then  play  them  in  sequence, 

A  typical  QSO  might  go  as  follows:  Pla\' 
CQ  tape  until  stirncone  answers  (the  cartridge 
conveniently  repeats  itself  every  minute.)  It 
must,  of  course^  be  used  with  a  VOX  for  un- 
attended operation.  In  time  someone  will  an- 
swer you  and  a  QSO  is  born.  The  next  step  is 
to  put  in  the  ■'Harulle,  QTH,  RlCr'  tape,  which 
can  be  individuali/ed  for  each  band.  This  can 
be  done  simply  by  switching  tape  tracks— in* 
structions  will  folknv  Eventually,  the  tape  will 
finish  and  your  contact  will  return  with  some 
similarly  uninspiring  information  about  him- 
self- At  tliis  juncture  you  have  a  choice:  if  you 
have  beeu  listening  to  the  0*^^  (>'*>"  are,  of 
course,  under  no  obligation  to  do  so)  and  you 
find  that  the  other  diap  is  interesting,  you 
might  want  to  go  to  the  trouble  of  speaking  to 
him.  In  this  case,  just  stop  the  cujtridge  ma- 
chine and  come  bark  to  him  personally  at  the 
end  uf  his  tiansmission.  If  yon  donl,  (a  vast 
majority  of  cases )j  you  need  only  insert  the 
** Assorted  73's  and  Closings'*  tape  and  walk 
away,  Youi'  contact  will  respond  in  kind  and 
you  are  rid  of  him.  If  he  is  one  of  those  w4io 
insists  on  emitting  a  string  of  *'final  fiuiils,"  the 
tape  will  really  put  him  down. 

If  you  are  in  an  interesting  QUO  and  ^'na- 
ture calls/*  just  start  yotu  "General  Com- 
ments'* tape  and  make  the  necessar\'  pilgrim- 
age. This  not  only  obviates  the  necessity  of 
embarrassing  yourself  on  the  air  by  saying 
where  you  are  going,  but  also  saves  your  li- 
cense from  official  embarrassment  if  you  in- 
advertently utter  an  illegal  synonym. 
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At  this  point  you  are  no  doubt  woiideriiig 
what  has  withheld  the  cartridge  revolution 
from  the  amateur  market.  Sure  you  are.  The 
basic  problem  has  been  tlie  liigh  cost  of  the 
cartridge  players.  Most  broadcast  units  cost  up- 
wards of  $500.  However,  mass  production, 
the  American  Way,  has  come  to  the  rescue. 
Some  of  the  tape  cartiudge  units  for  automo- 
biles use  this  exact  cartridge,  known  as  the 
Fidelipac,  These  units  cost  less  than  $100, 
However,  also  in  the  American  Way,  these 
units  have  already  become  obsolete  with  the 
advent  of  the  8-track  Lear  Jet-R.CA.  system 
which  has  been  adopted  by  CM,  Ford,  an! 
Chrysler.  This  naturally  means  that  the  price 
of  the  automobile  Fidelipac  units  will  falk  The 
authors  feel  confident  in  making  this  predic- 
tion because  J  in  fact,  it  already  has.  We  have 
seen  ads  for  one  unit,  the  Portatape,  for  as 
little  as  $45.  This  unit  includes  an  oscillator 
which  converts  the  audio  from  the  tape  head 
to  a  broadcast  band  rf  signal  which  can  be 
fed  to  any  standard  radio.  It  is  likely  that  the 
hams  in  the  audience  would  prefer  to  take  the 
outf^ut  directly  from  the  head.  If  you  don't 
want  the  oscillator,  you  can  buy  the  unit  for 
$36.  The  name  of  the  supplier  for  the  $36 
unit  can  be  obtained  from,  of  all  places.  Popu- 
lar Science  Magazine-  Saying  you  saw  it  in  73 
will  undoubtedly  confuse  them  greviously. 

The  Fidelipac  cartridges  are  relatively  simple 
gadgets  (see  photograph).  They  basically  con- 
sist of  an  "endless  loop"  of  especially  lubri- 
cated tape  in  a  plastic  box.  When  they  are 
placed  in  a  cartridge  player,  a  removable 
idler  wheel  pops  up  through  a  hole  in  the  bot- 
tom and  presses  the  tape  against  the  capstan. 
The  pressure  pads,  also  in  the  cartridge,  press 
the  tape  against  the  head  or  heads.  The 
length  of  the  tape  can  be  varied  so  that  any 
time  interval  from  several  seconds  to  a  half 
hour  can  be  obtained.  The  advantages  are  ob- 
vious: no  rewinding  and  no  threading. 

Now  for  the  mechanics  of  the  system.  To 
the  basic  cartridge  machine  you  must  add  a 
do  power  supply  for  twelve  volts.  Since  the 
motors  have  speed  governors,  regulation 
isn't  important.  If  your  player  haj;  only  tape 
head  output,  you  must  furnish  a  NAB  equal- 
ized preampHfier,  Since  most  of  the  units  will 
already  contain  an  amplifier  of  one  sort  or  an- 
other, just  build  an  attenuator  pad  and  connect 
it  between  the  output  and  your  transmitter 
microphone  input. 

There  remains  one  problem;  that  of  record- 
ing the  cartiidges.  None  of  the  machines  has 
a  record  preamp.  There  are  three  ways  of 
solving  this  problem.  The  first  is  to  homebrew 
a  record  preamp.  This  is  not  recommended 
since   special   components    are   required.    The 
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DK60  SERIES 

HEAVY   DUrr   SPDT 
COAXIAL  RELAYS 


KKfiO    SERIES,   AC   or  DC 

UHF  connectors «   from       $12.45 


DK2-60  SERIES 


A  DPDT  SWITCH 
for  SWfTCHINC  2 
COAXIAL   LINES 
SIMULTANEOUSLY 


With    UHF    COAXIAL    CONNEC-    ,  ^    ^ 

TOR^  -_ _^ from  $19.00  ea, 


DK2-60B  SERIES 


A  bPDT  SWITCH 
INTERNALLY  CON- 
NECTED JN  DE- 
ENERGIZED  POSITION 


Available    in   all   standard   AC.    _  ^_„  _^ 

DC  voltages  ^,,,^— _ _  from  $19.00  ea. 


DK77  SERIES 

MINATURi,  LOW  COST 

50   ohm   SPDT 

COAXIAL    RELAYS 


.  ^  from 

DK  77  relays  avaJlabTe  wJth  pnono,    *^  oa 
TNC  and  BHC  co&xial  coimectcjs —    $7*VU  ea. 


DK72  SERIES 

!P3T  COAXIAL  RELAY  FOR 
REMOTE  SWITCHING  of  r.f. 
SOURCES 


WITH  UHF  CONNECTORS    $22.95  ea. 


DK78   SERIES 

NEW  MANUAL  COAXIAL 

SWITCHES 

(Not  Wafer  Switches) 

Available:      1P2T.    SP3T,     1P6T 
and   crossover   switch _-- 

from  $12.75  ea. 


available    at    your    distributar    or    write: 

DOW -KEY  CO. 

Thief  River  Falls,  Minnesota 
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VANGUARD 
MODEL  501 


$27995 


SHIPPING 

COLLECT 

COMPLETE  WITH   LENS 


SUB-MINIATURE  SOLID  STATE 

TV  CAMERA 


FOR  CLOSED  CIRCUIT  OR  AMATEUR  TV 

•  Measures    only   l^ji^   it   4"   x   T'*    (excluding    tens    ond 

contiectors)^ 

•  Weighs  only  3Ji  lbs. 

•  Advanced  circuitry  ytiliztng  35  semi-conductors  most 
of  which  are  silicon, 

m  Resofutbn  nuaronteed  to  exceed  besi  capabilities  of 
standard   525  line  TV  receivers. 

•  Field-effect  Input  circuit  provides  noise-free  video. 
This  is  a  VANGUARD  exclusive* 

•  RF    output    30,000    microvolts   adiustoble    For   channels 

•  Vfdio  output  1,5  V  p-p  composite  with  standard  nega- 
tive sync. 

•  Viewable  pictures  obtainable  from  as  low  os  1  ft.  can- 
dte  of  illumination  to  bright  sunlight. 

•  Vidicon  controlled  automatic  light  compensation  elimi- 
nates electric  eye  and  provides  error-free  compensation 
for  light  level  changes  of  up  to  120  to  h 

m  New  VANGUARD  "HI-FI"  vidicon  enables  use  of  any 
I  mm  movie  tens  insteod  of  1&  mm  lens  required  by 

other  TV  cameras* 

•  Electronically  regulated  power  supply  and  thermally 
compensated  circuits  eliminate  change  in  picture  quoU 
fly  when  line  voltage  and  temperature  fluctuate. 

•  All  parts  guaranteed  for  1  year  (except  for  open  fila- 
ment on  vidicon  or  breakage)*  Made  in  USA. 


iiiiMing  your  own  TV  camera?  Send  10«  for  our  new 
catalog  describing  our  complete  tine  of  sub-assemblies 
and  parti  incorporating  the  iotest  advances  in  technology. 

VANGUARD    LABS 

196-23  Jomoico  Ave.  Mollis,  N,Y.  11423 


second  is  to  use  tlie  record  preamp  frcjin  an 
old  tape  recorder.  This  will  work  quite  well 
even  though  the  heads  aren't  designed  for  re- 
cording. Beside.s,  cannilializing  an  old  tape 
recorder  is  in  tlie  best  traditions  of  scrounging. 
Using  either  of  these  methods  will  yield  four 
discrete  tracks  on  tlie  tape*  Thus  you  can  tailor 
the  comment  to  llie  band,  season,  weather, 
etc.  just  he  selecting  the  proper  track.  If  nei- 
llier  oi  the  al>ove  metJi^ds  is  appealing  (that 
is,  if  the\  Ve  appalling)  you  can  buy  empty 
cartridges  and  a  reel  of  lubricated  tape  such 
as  Scotch  type  151.  Don*t  try  to  use  un lubri- 
cated tape  because  youll  find  (very  much  to 
your  dismay)  that  it  will  not  work.  Yon  can 
then  use  a  standard  tape  recorder  to  put  your 
message  on  tlie  tape  which  is  dien  wound  on 
the  cartridge*  If  you  are  unfamiliar  with  the 
winding  process,  it  is  suggested  diat  you  ob- 
tain one  already  wound  so  that  you  can  see 
how  it  is  done.  It  should  be  noted  that  if  vou 
use  a  standard  tape  recorder  yoii  can  only 
record  one  track  on  the  cartridge-  If  you  use 
a  so-called  four  track  stereo  model  you  can 
record  two  tracks.  This  is  because  a  standard 
macliine  records  alternate  tracks  in  opposite 
directions  while  all  four  tracks  run  in  the  same 
direction  on  the  cartridge.  Although  this  dis- 
ability can  be  circumvented,  methods  of  doing 
so  are  beyond  tlie  scope  of  this  article. 

The  uses  ol  cartridges  in  ham  radio  are 
legion.  For  instance,  they  could  be  used  for 
mobile  work.  We  feel  that  this  would  be  the 
ultimate  in  ki^cping  the  amateur's  mind  on  the 
nnuL  You  can  even  buy  or  make  music  tape 
cartridges  for  use  when  the  band  is  dead.  A 
mjmad  of  other  uses  suggest  themselves.  Since 
they  suggest  themselves,  we  wm't  bother. 

Your  friendly  authors  can  envision  the  day 
following  the  universal  acceptance  of  tliis 
grand  scheme  when  it  will  no  longer  l>e  neces- 
saiy  for  hnms  to  waste  their  valuable  time 
calling  CQ,  and,  even  worse,  talking  on  tlie 
air.  Instead,  they  can  spend  their  time  wind- 
ing tape  cartridges  and  impro\ing  their  on- 
the-air  voices  and  personalities.  Hams  could 
start  correspondence  clubs  to  exchange  ideas 
for  recording  cartridges,  and  many  new  tech- 
nical devekjpments  could  ensue,  such  as  auto- 
matic tones  recorded  on  tlie  cartiidges  to  turn 
on  your  contact*s  transmitter  when  your  tape 
is  finished.  Eventually,  we  wiU  reach  nir\^ana, 
when  all  liams  wiU  hav^e  tape  recordings  nm- 
ning  their  stations,  and  perhaps  even  use  auto- 
malic  QSL  printers  and  mailers.  Then  the 
amateur  will  be  freed  from  the  drudgery  ol 
personally  operating  lus  equipment  and  he  can 
devote  his  energies  to  more  nearly  useful  pur- 
suits,  ,  ,  ,  ^\^A£IKL,  WA2ZCH 
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FREQUENCY  CONVERTERS 

WORLD'S  LARGEST  SELECTION  OF  STOCK  FREQUENCIES 

NEW  MODEL  401  NOW  WITH  4  TRANSISTORS  FOR  10  TIMES  EXTRA  POWER 


Available   in   the   following   frequencies   from   stock: 


2M 


6M 


Model 

401-D 

401-El 

401-E2 

40NF 

401-Q 

401-R 

401-S 

401-B] 
401-B2 
401-Cl 
401 -C2 
401 -J 

401-G 

401-Al 
401-A2 

40T-K 

401 -L 
401-H 

401-1  1 
401-12 
401-M 

40 1  -N 1 
401-N2 
401-N3 

401-N4 
401-N5 
401'N6 

401-Pl 
401-P2 
401-P3 
401-P4 

VHFMdrine  40I-P5 

401-Wl 

Weather  ^     401-W2 

401-W3 


20  M 
CB 

40M 

CHU 
WWV 

Int'l. 
Marine 


Aircroft     < 


Fire, 
Police 
etc. 


J 


Input  mc 

144-148 
144-145 
145-146 
144-146 
144-148 
144-148 
143.5-148.5 

50-51 
51-52 

50-54 
50-54 
50-52 

13.6-14.6 

26.5-27.5 
26,8-27.3 

7-8 

5.0 

9-10 

15-16 

2-3 

118-119 
119-120 
120-121 

121-122 
1 22- 1 23 
123-124 

154-155 
155-156 
154-158 
154-158 

156.3-157.3 

162.55 
1 62.55 
1 62.55 


Output  mc 

50-54 

.6-1.6 

.6-1.6 

28-30 

14-18 

7-11 

30-35 

.6-1.6 

.6-1.6 

7-11 

14-18 

28-30 

.6-1.6 

.6-1.6 
3.5-4.0 

.6-1.6 

1.0 
1.0 

.6-1.6 
.6-1.6 
.6-1.6 

.6-1.6 
.6-1.6 
.6-1.6 

.6-1.6 
.6-1.6 
.6-1.6 

.6-1.6 
.6-1.6 
7-11 
104-108 

.6-1.6 

1.0 

10.7 

107.0 
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CUSTOM 
MADE 


401-X  Your  choice  of  any  one  In- 
put and  output  frequency  between 
.6  and   1 63  mc- 


v;.'^  W^w^^^^.-^^^^ 


!  yfffff'''^''%. 
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OfF 


ANGU  A 

R.F.  CONVERTER 


VANGUARD  ELECTRONIC  LABS      HOU-IS.  NY- 


i 


ANY  CONVERTER 
NOW  ONLY 


.95 


$19 

except  401-X,   $22.95   ppd. 


SPECIFICATIONS:  The  Model  401  uses  4  of  the 
very  latest  type  epitaxial  planor  VHF  transistors  for 
unsurpassed  gain  and  low  noise  at  all  frequencies. 
It  can  operate  from  6  to  18  volts  (positive  or  nega- 
tive ground)  without  any  significant  change  in  gain 
or  frequency.  The  circuit  consists  of  a  tuned  R-F. 
omplifier,  crysfal-controlled  oscillator,  low  noise 
mixer,  and  a  wide  band  l.F.  amplifier.  More  than 
35  high  quality  parts  carefully  assembled  and 
tested.  Sensitivity  is  better  thon  Vi  microvolt  for  a 
6DB  signal-to-noise  ratio  even  at  160  mc.  Overall 
power  gain  greater  than  30DB, 

Crystal -control  fed  for  utmost  stability.  Precision 
quartz  crystol  included  in  purchase  price. 

Enclosed  in  a  sturdy  16  gauge,  3%*'  x  IYb*'  x 
1  W  aluminum  case  with  mounting  ears,  trans- 
fer switch  and  two  SO-239  (UHF)  receptacles. 

100%  made  in  the  U-S.A,  2  year  guarantee  on 
all  ports  including  transistors! 

Free  24  hr.  SPECIAL  DELIVERY  anywhere  in 
the  U.S.A.  If  you  send  money  order  or  cashiers 
check  (with  personal  checks  ollow  2  weeks  for 
shpiment). 

OPTIONAL  ACCESSORIES: 

9  volt  bottery  eliminator  with  110  volt  cord. 
Only  $2.95  ppd. 

R.F.  cabTe  adopters  in  6",  12"  or  18"  lengths 
with  PL-259  pfug  on  one  end  (mates  with  con- 
verter). Other  end  your  choice  of  Motorola 
male  or  female,  RCA,  BNC  or  PL-259.  Price 
$1.25  each  postpaid  coble  with  2  plugs. 


(2-3  weeks  delivery  on  custom  converters) 

For  Dromot  shiDment  please  include  postal  money  order  or  cashier's  check.  With  personoT  checks,  ^s'low  2 
weeks  to  clear  ti^  ban f  before  shipment  can  be  made.  COD's  must  include  200^  deposit.  New  York  City 
residents  add  5%  sates  tax.  New  York  State  residents  add  2%  sales  tox. 


VANGUARD  LABS 


Dept.  H 

196-23  Jamaica  Ave. 

Mollis,  NT.  11423 


NOVEMBER  1966 


57 


Honeywell  humidity  sensor  used  in  the  Humidivox. 


One  of  the  penalties  we  pay  for  switcliless 
SSB  opemtion  is  that  we  sometimes  forget  to 
turn  the  switch  when  it  should  be  turned;  i.e., 
when  we  get  up  from  tlie  rig  to  do  sometliing 
else.  All  too  often  the  VOX  is  left  on  and  any 
noise  madu  by  an  unwary  or  unwitting  occu- 
pant of  the  room  goes  over  the  air.  While  it 
is  only  embarrassing  to  have  others  listeriing  to 
family  arguments^  it  can  become  downriglit 
illegal  if  tlie  argument  is  sufficiently  suffused 
with  \dndicti\e  invective.  Judging  from  the 
things  iVe  heard  on  the  air,  this  happens 
rather  frequently. 

An  unfortunate  characteristic  of  microphones 
is  tlmt  they  do  not  have  the  intelligence  to 
know^  when  they're  being  spoken  to.  An  ideal 
solution  to  our  problem  is  to  make  the  micro- 
phone realize  that  it  is  only  to  transmit  a  signal 
w^hen  it  is  spoken  into,  even  thou^  a  signal 
just  as  loud  from  across  the  room  should  not 
be  transmitted.  While  an  artificial  intelligence 
for  microphones  may  seem  ridiculous,  we  can 
construct  an  electronic  circuit  whicli  will  **teir' 
the  microphone  when  to  work. 

Let  us  examine  some  of  tlie  alternative  cir- 
cuits available:  The  most  elementary  is  tlie 
push -to- talk  circuit.  This  is  quite  practical,  but 
of  course  it  completely  negates  the  advantages 
of  the  VOX-  There  are  more  exotic  circuits, 
such  as  capacitance  operated  proximity  relays, 
but  these  are  difficult  to  build  aiid  adjust,  and 


HSH  [ 


took 


0+ 


Fig*  L  Simplest  version  of  the  Humidivox.  This 
circuit  uses  a  humidity  detector  (HS-1)  on  your 
microphone  to  make  sure  that  your  VOX  is  trig- 
gered only  by  a  person  speaking  into  the  mike. 


Richard    Factor  WA2IKL 
1  15  Central  Pork  West 
New  York,  N,Y.  10023 


The  Humidivox 


are  unreliable  at  best  in  large  RF  fields.  A 
photocell  detector  could  be  used  to  show  when 
someone  h  in  front  of  the  tnierophone,  but 
these  are  physically  unwieldy  and  microphones 
(and  people)  have  a  habit  of  moving  around. 
By  no\\  it  might  seem  that  the  only  solution 
is  to  hire  someone  to  sit  by  the  T-R  switch, 
but  by  remembering  a  universally  known  but 
totally  ignored  characteristic  of  the  human 
organism,  it  is  possible  to  construct  a  practical 
solution  for  a  few  dollars  in  about  as  many 
minutes- 

The  characteristic  I  am  talking  about  is  that 
when  people  talk,  their  breath  contains  mois- 
ture which  can  easily  be  detected  by  a  number 
of  devices  on  the  market  known  variously  as 
electric    hygrnmeters    or   humidity    indicators. 
Most  of  these  are  made  with  a  fine  grid  of 
printed  wiring  on  a  moisture  sensitive  plastic 
surface  which  changes  its  resistance  when  the 
moisture  content  of  the  air  changes.  The  unit 
1  used  is  a  Honeywell  type  Q229A6X1  which 
has  a  resistance  in  the  50  megohm  range  in  a 
fairly  low  humidity  room  which  decreases  to 
less  til  an  1  meg  after  a  tew  seconds  of  talking 
at  about  six  inches.  The  circuit  is  quite  simple, 
using  two  cheap  transistors  in  a  DC  amplifier. 
There  is  no  particular  reason  why  the  transis- 
tors specified  need  be  used;  as  kjng  as  Ql  has 
fairly  low  leakage  the  circuit  will  work.  The 
relay  you  use  will  depend  on  the  stipply  volt- 
age- I  used  a  sensitive  reed  relay  which  has 
a  resistance  of  690  ohms  and  a  puU  in  voltage 
of  6V.  The  supply  is   12V:  A  battery  supply 
can  be  used  and  will  last  quite  a  while  since 
the  non -opera ting  current  is  less  than  1  mA, 
but  with  the  prices  of  batteries  being  as  high 
as  tliey  are,  a  voltige  doubler  connected  to 
the  rig's  filament  supi)ly  wUl  be  cheaper. 

Fig-  1  is  the  most  basic  circuit  for  satisfac- 
tory operation  in  a  constant  humidity  environ- 
ment such  as  an  air  conditioned  room.  If  your 
roof  leaks  or  you  live  in  an  area  with  change- 
able ^^  eatlier^  it  would  be  a  good  idea  to  use 
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Fig,  2,  This  fnput  circuit  is  recommended  if  you 
ope  rote  in  a  humid  atmosphere. 

the  alternate  input  circuit  in  Fh^.  2.  In  this  cir- 
cuit, HSl  is  placed  on  the  microphone  and 
HS2  near  the  microphone  but  in  a  place  win  re 
it  won*t  be  breathed  on.  CRl  is  a  zener  diode 
wliose  v^aliie  is  appioximately  M  tlie  supply 
voltage*  If  the  two  sensors  are  of  the  same 
type,  the  junction  voltage  will  be  J3  the  supply 
voltage  regardless  of  the  relative  humidit> ;  but 
if  HSl  is  breathed  on,  the  voltage  will  become 
more  negative  and  the  diode  will  conduct  and 
activate  the  relav. 

There  is  one  problem  (actually  more  of  a 
nuisance)  involved  with  this  system;  that  is  the 
time  lapse  in  tlie  operation  of  the  sensor.  It 
will  take  one  or  two  seconds  to  activate  the 
relay  after  talking  begins  and  about  five  sec- 
onds to  drop  out  when  you  are  through.  Ob- 
viously, then,  this  relay  can  not  control  the 
transmitter  directly-  The  author  c^ustoniarily 
uses  a  compression  amplifier  between  the 
inicroplione  and  the  transmitter.  If  the  Humidi- 
vox  is  used  to  control  the  gain  of  the  compres- 
sor, the  problem  is  solved.  The  non-com- 
pressed gain  is  set  so  that  nothing  (short  of  a 
chorus  of  indignant  niodiers4n-law)  could  acti- 
vate the  VOX  miless  it  is  verv  close  to  the 
microphone.  This  makes  it  necessary  to  speak 
the  first  few  words  loudly,  but  wheTi  the  Hu- 
midivox  relay  closes,  the  compressor  gain  in- 
creases and  onlv  a  natural  voice  is  necessary* 
When  you  are  through  talking,  the  system  re- 
verts to  tlie  state  where  it  is  impossible  to  acti- 
vate accidentally.  Note  that  it  is  not  necessary 
to  shout  every  time  the  VOX  drops  out,  but 
only  when  you  start  a  new  transmission*  If  you 
don't  use  a  compressor,  just  connect  tlie  nor- 
mally open  contacts  of  the  relay  in  parallel 
with  a  resistor  which  is  in  series  with  the 
microphone  and  equal  to  about  five  times  the 
input  impedance  of  the  transmitter. 

The  Humidivox  is  a  simple  gadget  which 
can  save  a  lot  of  embarrassment  and  costs  little 
to  build.  There  are  many  opportunities  for  ex- 
perimentation: for  instance,  you  could  discover 
how  to  make  it  not  respond  to  alcohol  This 
could  save  further  embarrassmentt  If  at  any 
time  you  decide  to  go  back  to  PTT  or  even 
CW,  you  can  always  use  it  to  lower  the  roof 
of  vour  con\^ertible.  -  .  .  WA2IKL 
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m  Most  comprehensive  how-to-buifd-it  source 
•  Problem-solver  for  designers  &  builders 

Completely  revised  and  enlarged  by  Willie m  L 
Orr,  W6SAL  This  is  the  comprehensive  com- 
munications manual  which  is  the  industry 
standard  for  eleclronics  engineers*  technically, 
and  advanced  radio  amateurs.  Explains  in 
authoritative  detail  how  to  design  and  build  all 
types  of  radio  communtcations  equipment, 

LATEST  HOW-TO-BUILD  DATA 

The  new  17th  Edition  of  the  RADIO  HANDBOOK 
presents  design  data  on  the  latest  amplifiers,  trans- 
mitters, receivers,  and  transceivers.  Includes  greatly 
enlarged  sections  on  single-sideband  equipment  and 
design,  and  semiconductors.  Gives  extended  cover- 
age to  r*f  amplifiers,  special  vacuum-tube  circuits, 
and  computers.  All  equipment  described  is  of  modern 
design,  free  of  TVl -producing  problems, 

THOROUGHLY  REVISED  &  UPDATED 

Provides  a  complete  understanding  of  the  theory 
and  construction  of  all  modern  circuitry,  sem^icon- 
ductors,  antennas,  power  supplies;  full  data  on  work- 
shop practice,  test  equipment,  radio  math  and  cal- 
culations. Includes  aspects  of  the  industrial  and 
military  electronics  fields  of  special  interest  to  the 
engineer  and  advanced  amateur*  The  17th  Edition 
of  the  RADIO  HANDBOOK  provides  the  broadest 
coverage  in  the  field — complete  information  on  build- 
ing and  operating  a  comprehensive  variety  of  high- 
performance  equipment.  AU  data  is  clearly  indexed. 
832  pages;  634  ^  9)4' I  hardbound.  Invaluable  for 
amateurs,  electronics  engineers,  and  designers- 
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The  perfect  Christmas  present  for  a  ham  is  the  gift  he'd  pick  for  himself — -a  sub- 
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These  exceffent  handbooks  published  by  the  Radio  Society 
of  Great  Britain  are  the  perfect  gift  for  active  hams. 

The  RSGB  Amateur  Radio  Handbook 


Thfs  fabulous  540  page  hardboynd  handbook  completely 
and  thoroughly  covers  every  aspect  of  amateur  radio; 
tubes,  transistors,  receivers,  transmitters,  vhf  gear,  an- 
tennaSf  sideband,  FMf  mobile  equipment,  noise  and  inter- 
ference, propagation,  keying,  modulation,  power  sypplfe«p 
measurementSt  operating  and  station  layout  and  niuch» 
much  mora.  It  fs  completely  iflustrated  with  photographs 
and  drawings.  This  handbook  is  very  well  written  and 
completely  understandable.  This  RSGB  tries  to  help  hams 
improve  themselves,  so  it  includes  much  necessary  tech- 
nical data  that  some  American  handbooks  fgnore.  For 
instance^  suppose  you  want  to  design  a  linear  for  SSB. 
The  Brand  X  Handbook  devotes  about  four  pages  to 
description,  including  a  fable  of  typical  values  of  popular 
tubes.  The  RSGB  Handbook  gives  13  pages  to  them,  plus 
many  pages  of  construction,  etc.  The  RSGB  Handbook  is 
a  necessity  for  the  building,  technically  minded  ham, 
Byen  If  you  don't  build,  this  book  will  help  you  under- 
stand   your    equipment   and    radio    better.        S5.50    postpaid 


THE 

Amatei  R  Radio 
Handbook 


^^  LMSu&  WVWtMiAlW^ 


Radio  Data 

Reference 

Book 


A^  M.!h.Cft    I'lliLK^Ttii^;^ 


The  RSGB  Radio  Data  Reference  Book 

This  fine  RSGB  Radio  Data  Reference  Book  is  the  best  refer* 
ence  book  for  amateurs  we've  seen.  It  contains  almost  every- 
thing  you  might  need  to  look  up:  formulas  of  all  types,  rf 
power  amplifier  design,  pi  network  design,  wide-band  cou- 
plersi  tuned  resonators,  plate  and  grid  circuit  design,  filters, 
TV  I  diagnosis  and  correction,  antenna  design,  transmission 
line  data,  pads,  coils,  power  supplies,  modulation,  reactance 
charts,  conversion  factors,  math  tables  and  much  more.  It's 
hard  bound  with  traditional  English  quality,  so  won't  fall 
apart  after  a  fe'w  months  as  paper-bound  books  often  do.  If 
you  build  your  gear,  or  want  to  really  understand  your  equip* 
ment,  you  need  this  inexpensive  but  valuable  book. 

$1.25    postpaid 


I 


SPECIAL!  SAVE  80^!  ORDER  BOTH  FOR  ONLY  $6.95! 

Now    in    stock.    Order    now    for    immediate    delivery*    Books    shipped    postpaid    in    USA    and 
Canada.  Include  postage  for  other  countries.  Special  price  good  onJy  until  December  24,  1966* 


Please  rush: 


RSGB  Radio  Handbooks  at  $5.50 


RSGB  Data  Books 


at  $2.25 


Specials;  both  for  $6/95       %7.75 
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Ron  Wren  W6DFT 
1264   Idylberry  Rood 
San  Rafael,  Calif. 


The  Now-You-See-lt, 
Now-You-Don't  Antenna 


My  wife  looked  at  the  brand  new  hoiLse  and 
*!iighedj  "It*K  beautifuL  And  look,  there  aren't 
any  wires  or  telephone  poles  to  mur  the 
scenerv/' 

1  choked-  No  poles,  ac  lines  or  T\^  antennas 
meant  only  one  thing:  the  builder  had  spent 
a  small  fortune  burying  the  utility  wires  and 
installing  a  master  cable  TV  system.  No  half- 
wit ham  was  going  to  move  in  and  spoil  the 
view  with  an  outrageous  antenna  farm. 

Here  was  my  wife^s  dream  home  .  .  -  and 
it  happened  to  be  a  ham's  nightmare.  At  least, 
1  thought,  it  didn't  have  a  built-in  inteirom  set 


lion  w  a  partner  in  an  ail  agency,  lies  written 
articles  for  ham  magazines  and  other  niaga* 
zine^.  He  has  an  AB  in  Radio-TV  Broadcasting 
from  San  Jose  State  College. 


like  everv  home  in  the  last  tract  we  saw, 
I  shuddered  as  I  thought  of  the  probable  mass 
"I  I"  (intercom  interference)  we  w^ould  have 
experienced:  *'Who*s  that  on  the  intercom, 
dear?'"  ""1  don't  biow%  but  I  think  he  said  he's 
in  Guatemala/'  * 

As  mv  wife  toured  the  models  I  checked 
with  the  builder's  salesman  and  found,  as 
many  hams  are  discovering  in  new  dev^elop- 
ments,  **no  antennas  wdtliout  approval," 

Suddenly,  a  thought  flashed  across  my  miiKL 
I  recalled  those  old  World  War  11  B  movies 
.  .  .  you  krtow,  the  kind  w^liere  thr  secret  agent 
raises  a  mysterious  antenna  up  from  an  under- 
ground hideout  and  transmits  the  coded  mes- 
sages home  to  his  sinister  government, 

I  had  tlie  answer!  What  1  constructed, 
with  the  approval  of  the  builder,  may  help 
other  hams  faced  w  ith  the  dilemma  of  esthetics 
over  electronics. 


PISHING  WEIGHT   TO    HOLD 
LUC   DOWH  AND  OUT   OF 
SISHT 

NYLON  *K)PE 


MOSLEY  V-4 


PULLfeMG   GUt  ROPE  KJLLS   ANTENNA  INTO  VEfiTrCAL  POSITION 


\PULL  TO   RAtSe 


VEftTiCAL  AWTEWIA    IN  K)fti20NTAL    PO^TlOP^ 


ieULATOfi  SCflEWED 

TO  fipposTTE  aoe 

or  BOAAO 


BASE   BOARD 

:>N£D   TO  HOOF 


Antenna  in  vertical  position* 


UCXWTING  gOAROS 


0AKEUTE    BASE    INSULATOR 


Antenna  in  horizontal  position. 
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Concentrate  on  20  meters  -  •  -  the 

best  DX  band  today.  Use  o  Mosley 
ful  Usize  A-203-C  wide  spaced^ 
qamma  matched,  20  meter  beam* 
Features:  VSWR  L5/1  or  better* 
Rated  for  full  power.  Assembled 
weight  40  lbs.  Turning  radius  22 
feet* 

Exclusive  Mosley  element  design 
virtuoHy  eliminates  element  flutter 
and    boom   vibration* 


The  Mosley  "Quality  of  Excel- 
lence*' has  become  a  standard 
in  the  industry.  Available  to 
you  are  o  wide  variety  of  an- 
tennas from  which  to  choose, 
plus  antennas  custom  made  to 
order.  Let  Mosley  know  your 
antenna  needs. 


4610   N.   LINOaERGH  BLVD..  BRIDGETON,   MO-  63044 


I  took  my  Mosley  \'-4  vertical  (any  vertical 
antenna  will  do)  and  fastened  its  plastic  base 
to  a  piece  of  board— about  an  inch  thick  by  8 
by  10.  On  tlie  otlier  side  of  the  board  I 
scre\\'ed  a  pair  of  ordinary  door  hinges.  They, 
ia  tuia,  were  screwed  to  another  1  x  8  x  10 
board  secnreK  bolted  to  the  flat  part  of  my 
roof. 

Next,  I  fantened  two  nylon  guy  ropes  to  the 
antenna  and  anchored  them  to  the  roof.  But  for 
the  third  gu>»  I  took  an  extra  long  length  of 
nylon  and  ran  it  first  to  a  pulley  hooked  to 
my  chimney  J  then  across  the  roof  to  a  second 
pulley,  then  down  the  side  of  the  houscp 

The  action  is  simple,  esthetically  pleasing 
99%  of  tlie  time  and  only  slightly  suspicious- 
looking  the  1%  of  the  time  when  the  antenna 
is  being  used.  The  v^erticaK  you  see,  is  nor- 
mally horizontal— flat  on  the  roof  and  com- 
pletely  out  of  sight*  When  I  in  ready  to  trans- 
mit, I  pull  on  the  tVn'rd  giiy  rope,  smile  cun- 
ningly, and  watch  as  my  antenna  slowly  rises 
to  a  vertical  position.  The  guy  rope  is  tied  to 
the  house  to  hold  the  antenna  up  while  Tm  on 
the  air,  and  released  to  lower  it  to  the  roof. 

Since  most  of  my  operating  is  done  at  nighty 
few  of  my  neighbors  know  of  the  antenna's 
existence.  And  those  who  do  simply  think  Tm 
a  spy.  It's  better  tlian  being  a  ham  in  a  "no- 
antenna^  neighborhood.  -  .  .  W6DFT 


Now  you  see  it  .  .  * 


,  ,  ,  now  you  don't. 
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performance  equal  to  full  size  dipole! 


WfTH  THE 


>.  JT-WT^?^ 


StiH  the  onfy  sorutioji 
ror  fmiited  space  antennas 

The  CD  40-75  fs  a  NEVV-TRONICS  .k  •     . 
"eered  for  limited  space  If  "^'"^'  ^"«'- 

swltchmg  and  tuning  p^llnT^Z  '"^*^"^*'"°--  «^ncf 
a  flat  SWR  over  the  en^re  7o  and  7^  T'''-  ""'"*^'"^ 
".n.t  permits  you  ta  stop  one  tnn"  "''*"'  **""'^*-  ^°"*^oT 

ct^er  to  ,en^,,„  ,,  sho'rten  onT^e  T'  "'"^  """''"^  ^^« 
con  roi  over  the  e.ectrica,  can  Jo,  t^  \r '  ^"  ^'^-*- 
d's  orted  antenna  environment  Rugged  at^""'  *°  °''^' 
^    'ngs  contribute  to  over  a^^I  stl^nJl"";;"""^  ^^*' 

unit  tecaf^^rf  •  ®*'^- ^°"*^o' 

^  unit  located  m  your  shack. 

CD-40-75..,  $149.50 


NEW 


WATCH  FOR  THE  HIGH  POWER  HUSTLER 


**Tfie  home  of  origma/s" 


3455  Vega  Avenue 
Cleveland,  Ohio  44113 
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ALL  NEW  from  NEW-TRONICS 


SUPER 


I 


unbelievable  mobile  performance 

The  Super  Hustfer  has... 

High  Power  Capability— Capable  of  maximum  legal  limit  on  SS6. 

Widest  Bandwidth  —  Better  than  ever . .  .  maintains  minimum 
SWR  over  phone  portion  of  40,  20,  15,  and  10,  —  60  KG  wide 
at  2  to  1  SWR  on  75  meters. 

Low  SWR  —  1 .1  to  1  or  better  at  resonance ...  no  special  match- 
ing required. 

Proper  Base  Impedance  — Nominal  52  ohms  at  resonance  — no 
magic  lengths  of  feed  line  or  matching  devices  required. 

Low  Frequency  Drift—  Frequency  drift  from  heat  held  to  abso- 
lute minimum. 

Here's  413  reasons  for  exceptional  performance. 

Coll  wire  contains  413  individual  conductors  insu- 
lated from  each  other  for  top  performance  value. 


SWR  chart  and  com- 
parative information 
supplied  on  request 


See  tlie  new  Super  Hustler  at  your 
distributor  NOW » . .  get  the  facts. 


>  ■:  .■  ■*vis''ti_  .- 


fiwn 


r  TRONIC, 
riginal" 


I 


I 


I 


fil^-A 


f^*'" 


NEW'TRONICS  CORP 

3455  Vega  Avenue  •  Cleveland,  Ohio  44113 
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G.  "Steve"  Stephens  W9SLM 
RR  No.  2 
Sheldon,  Illinois 


Home  Made  Custom  Decals 


I  am  sure  that  most  hams  who  like  to  build 
equipment  are  familiar  with  deeals*  Decals 
give  that  commercial  look  to  home  cons  tin  cted 
equipment. 

Many  times  in  the  past,  1  have  needed  a 
special  title  or  design  that  was  not  in  my  coni- 
niercial  package,  I  imagine  other  do-it-your- 
selfers have  also  been  faced  with  this  problem. 

Perhaps  your  projects  only  require  standard 
titles  such  as:  KVA,  Gauss,  De-emphasis,  Hot 
Water,  Tilt,  ete,^  whereby  a  commercial  set  of 
decals  will  do  the  job.  Should  you  require  a 
special  title,  however,  here's  how  you  can 
make  it  at  home  by  a  method  that  is  easy, 
cheap  J  and  fun. 

See  if  you  can  find  the  following  material 
in  your  junkbox;  a  sheet  of  decals,  a  rublier 
stamp,  and  a  piece  of  glass  or  plastic  that  will 
provide  a  smooth  surface  onto  whicli  you  can 
roll  some  thick  paint  Apply  a  small  dab  of 
paint  to  the  glass  or  plastic  and  roll  it  out 
into  a  thin  laver,  Gentlv  mash  the  rubber 
stamp  down  into  the  paint  to  ink  ih  Now 
firmly  stamp  the  impression  onto  the  border 
of  the  decal  sheet,  being  careful  not  to  press 
too  hard  or  slide  the  stump  sideways.  If  you 


goofed  on  that  one,  try  another.  A  little  prac- 
tice will  probably  be  needed  to  get  the  desired 
residts.  When  the  paint  is  dry,  the  decal  can 
be  applied  in  the  usual  manner. 

Commercial  decal  paper  and  other  supplies 
can  be  obtained  from  art  suppliers.  A  sheet 
of  "Klear  Kote,"  2()"x25",  decal  paper,  that 
sells  for  about  32  cents,  will  make  manv  de- 
cals.  Special  inks  and  paints  can  also  he  pur- 
chased^ but  some  success  can  be  achieved 
with  ordinarv  enamels. 

A  variety  of  nibber  stamps  can  be  obtained 
from  mail-order  liouses,  or  office  supply  stores. 
One,  familiar  to  hams,  is  the  "Name,  Call,  and 
Address"  stamp.  This  is  available  for  about  a 
dolUu ,  antl  it  makes  fine  decals  for  identifying 
your  efinipnient.  The  small  set  of  indivadnal 
character  stamps  shown  in  the  photograph  is 
handy  and  allows  setting  t}pc  for  about  any 
title  that  you  might  need.  These  and  other 
types  are  usually  available  in  several  sizes  and 
styles. 

No  matter  which  type  of  rubber  stamp  you 
use,  von*re  hkelv  to  have  some  trouble  on 
your  first  few  tries.  These  suggestions  may 
heli3  you  achieve  better  results;  First,  roll  the 


The  upper  left  decal  wqs 
made  with  o  silk  screen. 
The  upper  right  decal 
was  mode  by  cutting  a 
stencil  from  poster  board 
and  spraying  through  it 
with  an  aerosol  type 
spray  can.  The  lower  left 
of  the  photo  shows  sev- 
eral decals  made  with 
the  fomilior  ''call,  nome^ 
and  address"  rubber 
stamp.  In  the  lower  rtght 
is  pictured  o  small  tran- 
sistor project  with  letter- 
ing done  in  decals  mode 
by  the  author.  The  ''KK" 
was  made  with  a  stencil 
cut  from  poster  board  as 
explained  obove*  The 
'^W9SLM''  was  mode 
from  the  rubber  stamp. 
The  balance  of  the  let- 
tering was  from  commer- 
cial decal  pocks. 
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Sevtra*  lypes  or  ruDber  stamps  available  at  low  cost  that  can  be  used  by  do-it-yourseffers.  Also  shown 
is  a  tube  of  stamping  ink- 


paint  into  a  thill  film  and  du  not  pjess  too 
hard  on  the  stamp.  Thick  layers  of  paint  or 
too  much  pressuje  will  fill  in  the  letters  and 
make  them  smear  on  the  decal  sheet.  This  is 
the  most  important  step,  as  it  will  make  the 
difference  between  a  clean,  sharp  impression 
and  a  smeary  one.  Second,  after  the  decals 
are  stamped,  clean  the  rubber  stamps  witli  a 
thinner  or  soK'ent  that  will  not  dissolve  the 
mbber.  Pay  special  attention  to  removing  the 
paint  from  inside  the  characters^  as  once  it 
dries  it  is  difficult  to  get  out.  Third,  the  con- 
sistency of  the  paint  should  be  thick  so  it  will 
not  nm  or  leave  a  dim  impression  on  the  decal 
sheet  Fomtli,  the  stamp  itself  should  be 
shaip,  as  it  will  print  only  as  clearly  as  its 
letters  are  sharp, 

I  have  also  had  some  success  in  making 
designs  for  decals  by  cutting  stencils,  placing 
tliem  on  the  decal  paper,  and  spraying 
through  them  with  a  spray  paint  can. 

Sliould  you  desire  to  produce  a  large  quan- 
tity of  the  same  decal,  such  as  for  a  club  proj- 
ect, a  stencil  cut  on  a  mimeograph  master 
sheet  will  serve  the  purpose,  and  it  can  be 
run  off  at  home.  And,  if  von 're  reallv  enter- 
prising,  you  can  devise  other  jazzed  up  gim- 
micks for  making  truly  unique  decals. 


That's  il  men.  If  you've  been  looking  for  a 
special  title  or  design  in  a  decal  that  isn't  in 
your  commercial  package,  try  my  method,  and 
it  will  give  your  latest  creation  tliat  custom 
appearance, 

.  .  .  W9SLM 


1 
t 


I 


A    quick   sample    impression    that   con    be    readily 
mode    to  try  out   this  method  of   making   decals. 


N0V£M8»  19^ 
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Houston  Gene  Dewey  WB6AFN 

3 1 4  East  G  Street 

Ontario,  California 

Photo  by  Robert  Rathburn. 


A  Simple 


C-R  Bridge 


Are  you  looking  for  a  simple  gadget  to 
match  resistors,  and  to  measure  acciiratelv  the 
values  of  those  unmarked  surplus  capacitors? 
Your  problem  is  solved.  This  little  instrument  is 
not  only  simple^  but  also  eheapj  versatile^  and 
accurate. 

Note  on  the  schematic  that  the  ac  source 
and  null  indicator  are  nut  included.  Inclusion 
of  these  would  only  increase  the  building  cost. 
Most  hams  have  an  ac  source  readily  available. 
You  can  use  a  6-3  Vac  transformer,  an  audio 
generator,  code  practice  oscillator,  or  your  ham 
receiver-  (Turn  on  the  Xtal  Calibrator  on  the 
receiver;  tune  to  loudest  beat  note;  p\n^  the 
bridge  into  the  phone  jack.  Simple.)  The  null 
indicator  may  be  a  VOM,  VTYM,  or  a  pair  of 
lieadphunes* 

Calibration  is  accomplished  in  two  parts. 
First,  find  the  median  resistance.  Second,  cali- 
l)rate  the  bridge  to  measure  capacitance. 

Finding  the  median  resistance 

Using  two  resistors  of  approximatel)  the 
same  valiie^  attach  each  resistor  to  each  set 
of  terminals.  Find  null  and  record  dial  reading. 
Exchange  resistors.  Find  null  and  record  dial 
reading.  Add  the  readings  together  and  divide 


STD.  CAPACITOR  .1  .0(.    ETC- 
OEPEf^DlNG   ON    RANGE 


WB6AFN/S    simple    capacitance-resistance    bridge. 

by  two*  The  answer  should  correspond  to  the 
midscale  reading  on  the  diah  If  the  answer  is 
not  the  same*  adjust  the  dial  and  repeat  until 
satisfactorv  results  are  achieved. 

Capacitance  measuring 

Y'ou  will  need  three  '^standard"  capacitors, 
.1  mF,  ,01  nF,  and  ,001  uF.  Label  one  set  of  ter- 
minals STANDARD,  Always  attach  the  stand- 
ard capacitors  to  the  STANDARD  terminals 
only.  Label  the  other  set  of  terminals  UN- 
KNOWN, Using  the  .1  [iF  capacitor,  attach 
capacitors  of  known  value  to  the  UNKNOWN 
terminals.  Find  the  null  of  each,  and  record 
the  dial  reading.  Do  this  with  a  wide  range  of 
capacities.  Graph  die  data.  It  should  have  a 
form  similar  to  the  autlior's  graph.  If  each  of 
the  standard  capacitors  is  exactly  ten  times 
greater  than  the  other  this  one  graph  can  be 
used  with  all  standard  capacitors  by  moving 
the   decimal   point   to   the   appropriate   place. 

.  .  .  WB6AFN 


TO  AC   SOURCE 

Schematic  of  the  simple  C-R  bridge. 


100  too 

RESISTANCE    SCAUi 

Calibration   chart  for   the   brrdge. 
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©SWAN 


lOOK  at  your  low  Monthly  Payment 


AFTER  JUST  ^5°-^  DOWN 


350  IO-80m  Transceiver.  «.....«*«...  (14. 9S) 
400  IO-80m  Transceiver  less  VFO. .,.  (14,98) 
250  Transceiver  for  6  Heters  ,..«,,*.(  1 1 ,55) 
Hark  I   Linear  -  less  tubes  ..........  (16.97) 

Two  3-4002  Tubes  for  above* ,  • »  (2.27) 

405  MARS  Oscillator  -  5  fixed  channels  (1.44) 

406B  Miniature  Phone  Band  VFO (2.52) 

410  Full  Coverage  VFO (3.25) 

I I7XC  t  I7v  AC  Supply  w/cabinet&spkr  (3.25) 
230XC  As  above,  but  for  230  volts  __(3.6I) 
II7XB    ll7vAC  Supply  only-  less  cabinet 

&  5 pkr. (normally  used  with  400), ....  (2.52) 
230XB  As  above,  but  for  230  volts  ....(2.88) 

14-117    J2vDC  Supply  w/cable ...(4.51) 

14-230  As  above,  but  w/230v  Basic  5Up(4.S7) 

n7X  Basic  AC  Supply  ONLY--, (2.16) 

230X   Basic  AC  Supply  ONLY * (2.52) 

I4X    llvDC  Module  &  Cable (2.16) 

I4XP  As  above,  but  Positive  Ground  *.(2,34) 
Cabinet,  Speaker  &  AC  Line  Cord  , . ..« 

I  I7v  or  230v  Line  Cord  (specify) 

8*  Power  Supply  Cable  w/Jones  Plug-,. 

VX-I    Plug-in  VOX  ..*., 

SSB-2  Selectable  Sideband  Kit  for  350«* 
22  Dual  VFO  Adaptor  for  350  &  400  -*.• 
lOOkc  Calibrator  Kit  for  350  *......•.. 

SOOkc  Calibrator  Kit  for  250 

lOm  Futl  Coverage  Kit  for  early  350's. , 

55  Swantenna  —  Remote  Control  --.,.,,  (3.25) 

45  Swantenna  -^  Manual (2, 16) 

Deluxe  Mobile  Mounting  Kit 

RC-2  Remote  Control  Kit * 


S420.00 
420.00 


325.00 

475.00 

68.00 

45.00 

75.00 

95.00 

95.00 

105.00 

75.00 

85.00 

130.00 

140.00 

65.00 

75.00 

65.00 

70.00 

30.00 

5.00 

3.00 

35.00 

rs.oo 

25.00 

19.50 

19.50 

15.00 

95.00 

65.00 

19.50 

25.00 

The  pe^ments  shown  above  are  for  a  36-nionth  lime-payment 
plan  with  $5.00  cfown.  The  mfnimum  total  order  that  may  be 
fmanced  tot  12  months  is  560.00;  for  24  months  *  $120.00^ 
for  36  months  *  $180,00.  NOW[  Our  time-payment  plan  offers 
a  lOS^day  pay-off  option! 
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AMATEUR 

ELECTRONIC 

SUPPLY 

4828  West  Fond  du  Lac  Avenue 

Milwaukee,  Wisconsin    53216 

Phone  (414)  442-4200 

MILWAUKEE    STORE    HOURS:   Hon   &    Fri-9   am   to  9  pm; 

Tues,    Wed»    Thurs-9  am   to   5:30  pm;       Sat-9  am  to    3  pm 


IMPORTANT!  —  Be  sure  to  send  all  Mail  Orders  and 
Inquiries   to   our   Milwaukee   store,   whose   address  is 
shown   above.   VISIT  —  Please  do  not  write  the  fol- 
lowing  Branch   stores   —  they  are  set  up  to  handle 
walk-in  trade  only- 


CHICAGO.  ILLINOIS 

6450  Hilwaukee  Avenue 
Phone  (312)  763-1030 


■AM 


ORLANDO.  FLORIDA 

19  Azalea  Pk.Shpg.Ctr. 
Phone  (305)  277-8231 


I  ook  no  further  ! 

The  Best  Deals  (Trade  or  No  Trade)  on 

New  Swan  Equipment  are  being  made  at 

AMATEUR  ELECTRONIC  SUPPLY 


GET  OUR 
DEAL  TODAY! 

Use  Handjr 

Coupon 
Below 


Teiry  Sterman,  W9D1A 
Pro|>rjeior 


Ray  Grenier  K9KHW 
M^r.Mail  Order  Sales 


Ship  me  the  following  New  Equipment: 


CHICAGO  &  ORLANDO  STORE  HOURS:  Hon,  Wed,  Thtjrs  - 
i2  to  9  pm;    Tues  &  Fri  -  12  to  S;30  pm;     Sat-  10  am  to  A  pm 


I  To:     AMATEUR  ELECTRONIC  SUPPLY 
I  4828  West  Fond  du  Lac  Avenue 

I  Milwaukee,  Wisconsin   53216       7 

I I  am  intefested  in  the  following  new  equipment: 

I 

I  [  have  the  following  to  trade:         {wnat's  your  deal?) 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I  Address 

I 
I 
I 
I 
I 


I  encloses. 


twill  pay  balance  (if  any) 


□  COD    □  1  year    □  2 years    Q  3 years 


Name. 


City. 
State 


Zip 


(~l  Send  Reconditioned  Equipment  Bulletin 
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Bob  Renfro  WA4NXC 
RCA  Missile  Test  Project 
Grand  Bahama  Island 
P.  O.  Box  4036 
P.  A.  F.  B.,  Florida 


Down  Range — AFETR 


The  x\ir  Force  Eastern  Te.st  Range  was 
established  as  a  testing  round  for  the  develop- 
ment of  missiles  and  lauachmg  of  satellites. 
Several  tracking  stations  located  on  islands  and 
ships  in  the  South  Atlantic  acquire  data  ou 
missiles  and  satellites  and  send  this  informa- 
tion to  Cape  Kennedy  for  analysis. 

Tins  data  is  obtained  by  telemetry,  pulse 
and  CW  radar,  optics,  and  receiving  sound- 
ings. Some  data  is  used  to  predict  an  inixiact 
point  if  power  shuuld  fail  in  the  missile.  Some 
tracking  stations  are  used  to  generate  naviga- 
tional signals  used  by  ships  and  planes. 

The  location  of  the  tracking  stations  are 
sliown  on  the  map.  It  is  assinned  a  missile  is 
fired  from  Cape  Keiniedy  and  flies  in  such  a 
path  to  take  it  near  the  tracking  stations. 

The  prime  contractor  for  the  ETR  is  PAA 
(Pan  American  Airways)*  The  sub-contiactor 
is  itCA  (Radio  Coiporation  of  America!)- 

PAA  provides  construction  and  operating  of 
the  station.   Tlic)    pro\ide  food,   maintenance 


WA4NXC  in  his  shock.  Note  the  QSL's  over  the  rig 


of  quarters,  laundr\%  etc. 

RCA  provides  the  technical  people  to  oper- 
ate and  maintain  the  electronic  equipment. 
The  equipment  is  o\^med  by  the  Air  Force  and 
manufactured  by  several  companies. 

Items  necessary  for  sustaining  human  life 
are  supplied  by  PAA.  A  military-t>  pe  dining 
room  is  operated  and  the  food  is  excellent.  A 
typical  breakfast  consists  of  several  juices  and 
fruits,  fried  potatoes,  eggs  any  style  cooked  to 
order,  bacon,  ham,  toast,  cooked  cereal,  hot 
cakes,  French  toast,  etc.  Take  your  pick  of  hh 
much  as  you  wmnt* 

Dimier  and  supper  offer  several  types  of 
meats  and  vegetables.  There  is  no  charge  for 
eating  in  the  mess  hall. 

Free  laundry  is  provided  as  well  as  free 
movies.  Modern  films  with  plenty  of  good  Mr, 
Magoo  and  Roadrunner  cartoons  are  shown  at 
dusk  at  an  outdoor  movie  theater. 

In  addition  to  2  weeks  nonnal  vacation  per 
year,  Down  rangers  receive  an  additional  30 
days  vacation.  Free  transportation  between  tlie 
station  and  Florida  is  provided. 

Salary  is  attractive,  Downrangers  receiving 
an  additional  30f  to  40%  depending  on  loca- 
tion. The  salary  is  also  tax  free  since  the  sta- 
tions are  foreign. 

Mail  ser\ice  is  provided  by  the  Air  Force* 
I  comit  on  a  mail  delivery  once  a  week  even 
though  they  are  planned  more  often ♦ 

Tracking  stations  are  on  tropical  islands 
close  to  the  water  and  boats  and  fishing  gear 
are  supplied. 

The  working  horns  are  arranged  for  plenty 
of  time  to  enjoy  the  local  sports  and  climate. 
However,  the  dining  room  does  not  conform. 
Tt  always  wants  to  serve  meals  in  the  middle 
of  a  ball  game  or  diving  expedition* 

Most  stations  have  a  club  with  snack  bar 
where  you  can  buy  hamburgers  and  other 
snacks.   If  you  prefer  to   take  your  meals  in 
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liquid  form^  attractive  prices  prevaiL  For  in- 
stance—Mai  (ini  for  a  quarter! 

Getting  a  license  to  operate  at  a  Downrange 
tracking  station  is  not  impossible.  Inspection  of 
the  R,  O.  I-  (Range  Operating  Instructions) 
will  indicate  the  procedure  for  each  station, 
Down  rangers  can  usualh  ohtain  a  bcense 
easier  than  a  native  by  going  through  the  Air 
Force. 

Out  of  all  the  technical  people  working  at 
the  tracking  stations^  there  are  very  few  active 
hams,  one  out  of  two  h  unci  red  I  would  say. 
However,  take  a  commercial  vessel  that  does 
no  technical  work,  just  hauls  grain  and  chemi- 
cals around  the  world,  and  you  will  find  one 
out  of  three  or  four  a  ham.  For  instance,  the 
"Marine  Shipper"  merchant  ship,  crew  of  ten. 
Old  of  lliis  are  three  hams,  W4^\'Y1,  K200R, 
and  W3WVE.  Take  the  RCA  missile  tracking 
ship,  ''American  Marriner"  300  scientists  and 
engineers  on  board,  only  one  active  ham, 
W5CAZ. 

On  a  tracking  station  near  the  U.  S*  fringe 
area,  TV  reception  is  possible  from  Miami. 
This  brings  back  the  TVI  problem.  Also  BCI, 
where  thirty  men  live  in  one  building,  all  play- 
ing their  transistor  radios.  All  we  n.eed  is  Mr, 
Ham  to  fire  up  a  100  watt  rig  dowTi  the  hall 
and  these  transistor  radios  pump  up  and  dow^i 
with  his  keying  or  modulation. 

The  ham  that  does  operate  wiU  use  ear- 
phones, have  his  room  light  out,  and  use  a  dis- 
guised antenna.  Could  be  there  are  more  hams 
and  tliey  just  don't  let  it  be  known. 

Of  tirese  so-called  active  hams  down  range, 
why  don't  you  work  them?  My  investigation 
shows  this: 

The  typical  ham  getting  off  work  checks  out 
scuba  tanks,  does  a  bit  of  spear  fishing  in  the 
crystal-clear,  shark-infested  waters  of  the 
South  Atlantic,  makes  it  back  for  supper^  and 
thoroughly  gorges  himself. 

Then  to  the  club  for  a  few  after-dinner 
drinks  to  aid  digestion.  Then  its  time  for  the 
outdoor  mo\  ie  theater  and  l>ecorae  food  for 
the  mosquitos  and  sand  fleas  for  three  hours. 
Alter  that  some  hquid  refreshments,  game  of 
darts  and  pool,  then  bedtime. 

Who  wants  to  turn  on  tlie  rig?  Because 
downrangers  have  exotic  prefixes  of  VQ9,  ZD8, 
ZD7,  etc.,  it's  impossible  to  have  a  leisurely 
QSO  with  an  old  friend.  The  pile  up  is  enough 
to  burn  out  your  receiver. 

So  you  want  to  join  up  and  operate  from 
exotic  DX  spots,  and  really  get  your  fill  of  DX 
operating?  Chances  are  you  will  soon  find  skin 
diving,  playing  pool,  and  girl  chasing  in  tlie 
native  village  more  appealing  than  sweating 
over  your  rig,  •  .   .  WA4NXC 


Combination  Beam  Antennas 


i 


MODEL  A-6?  300  OHM 


On  2  Meters! 

18  Elements 

1-Fofded  Dipoie  Ptus  Special 

Phasing  Stub 
1-3  Elameot  Cdlmear  Reflector 
4-3  Efemefit  Qolioear  Directors 

Amateur  Net $33,00 

Stacking  Kit ,  $2.19 


On  6  Meters: 

Full  4  Efemeots 
1  -  Folded  Oi  pole 
1*  Reflector 
2- Directors 


i 


\ 


MODEL  A-62  GMC  *  50  OHM 

On  2  Meters:  On  6  Meters: 

Equivalent  to  18  Elements  4  Elements 

l-Gamma-Matched  Dipofe  1-Gamma-Matehed  Olpole 

1-3  Efement  Colirrear  Reflector  I*Refle€tor 

4-3  Efement  Colinear  Directors  2- Directors 

Amateur  Net ,  . , .  $34,50 
Stacking  Kit $I8<00 

MODEL  AB- 62  GMC 
On  Z  Maters:  On  G  Meters: 

Equfv8i6!ttto30Eiemerits       Equivaf^iit  to  6  Eiements 

Arri'ataur  Net . . ,  -  $  S2!^!$C^^' ^^  :"\. 


5  New  6  Meter  Beams  ■ 
3  New2  Meter  Beams 

1  Newl*A  Meter  Beams 


Gold  Corodixed  for  ProtectJoii  Against  Corrosion 
See  Your  FincQ  Distributor  or  write  for  Catalog  20-226 

The  FINNEY  Company  -  Bedford,  Ohio 
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Byron  Weaver  WB2HAL 
87  Cottage  Place,  Apt.  22 
Long  Branch,  New  Jersey 


The  Second  Requirement 

Get  maxim  tun  power  from  your  link  coupled  transmitter. 


Although  tlie  pi-netwurk  is  the  most  popu- 
lar output  coupling  circuit,  there  are  still 
many  who  use  untuned  inductive  coupling  to 
transfer  power  from  their  transmitter  to  the 
antenna.  Tliis  type  of  couphng  is  probably 
most  widely  used  in  portable  or  mobile  equip- 
ment where  the  power  is  low.  It  appears  to  lie 
a  simple,  inexpensive,  and  space-saving 
method  but  the  question  arises,  **Are  you 
reaUy  getting  the  most  from  it?'*  Chances  are, 
you  are  not! 

Recently,  I  built  a  battery  operated  low 
power  transmitter  and  decided  to  use  this  type 
of  couphng. 

Fig.  1  illustrates  a  typical  circuit,  where  R 
represents  the  load  resistance.  Assuming  that 
the  antenna  and  transmission  line  have  been 
proper!}  mulched  (in  wljiih  case  R  is  equal 
to  the  line  impedance),  maximum  transfer  of 
power  will  occuj-  if: 

1-  The  tank  circuit  (CI  and  LI)  has  a 
loaded  Q  of  10  or  less^ 

2,  The  pick  lip  or  Unk  coil  (L2)  has  a  re- 
actance ec^ual  to  R  at  the  operating  frequency, 
and 

3.  Coupling  is  very  tight  between  coils. 
Little  dilEciiky  arises  in  meeting  the  first 

and  third  requirements,  but  if  your  transmitter 
fulfills  the  second  requirement,  either  you  are 
ver\'  lucky,  or  you  have  taken  time  to  make 
the  worthwhile  adjustmentsf 

The  object  here  is  to  enable  you  to  meet 
the  second  retiuirement!  Theoretically,  it  is 
possible  to  compute  the  approximate  induct- 
ance, but  tlie  approximate  is  not  nearly 
enough!  Most  articles  state  a  certain  number 
of  turns  for  L2.  This  may  have  been  optiinum 
for  the  author  but  most  likely  you  will  not 
have  a  repHta  of  his  transniitten  Then  too, 
he  may  not  have  adjusted  his  Knk  properly 
either. 

Trial  and  error  is  the  metliod  I  have  found 
to  work  most  satisfactoril\^  to  meet  the  second 


+HV 


Fig,  L  Typical  ri  output  amplifier  showing  the 
output  coil,  LI,  the  link,  L2,  and  the  load  re- 
sistor, R. 


requiicineiit.  It  requires  only  time  and  pa- 
tience. Once  finished^  you  know  the  status  of 
your  power. 

Following  is  the  procedure  I  used  to  in- 
crease my  output  voltage  from  0.15  volts  peak- 
to-peak  to  13,5  volts  peak'to-peak  across  a  50 
ohm  load.  The  dB  meter  on  the  receiver  went 
from  35  dB  to  well  past  the  100  dB  mark! 

Since  my  coaxial  cal)le  was  about  50  ohms, 
I  connected  a  50  ohm,  2  watt  resistor  directlv 
across  tlie  transmitter  output  conutxlor,  keep- 
ing the  resistor  leads  as  short  as  possible.  The 
resistor  was  the  composition  type  and  not  of 
the  inductive  variety.  Connecting  an  oscillo- 
scope across  the  resistor  1  fomid  tlie  voltage  to 
be  0.15  volts  peak-to-peak  with  3  turns  on  the 
Unk  of  the  40  meter  transmitter.  The  turns  in 
both  LI  and  L2  were  close  wound  on  a  1 
inch  diameter  form.  By  spreading  the  turns 
on  L2,  the  voltage  increased  to  about  3  volts. 
This  indicated  that  I  had  lowered  the  induc- 
tance and/ or  got  closer  coupling  since  tliere 
was  now  no  space  separating  LI  and  L2.  By 
taking  a  turn  off  the  link,  the  voltage  in- 
creased it)  about  6  volts  for  2  tight  wound 
turns.  Opening  the  turns  decreased  tlie  volt- 
age. Moving  the  fink  closer  to,  and  away  from 
LI  varied  the  voltage  tremendously,  although 
moved  only  an  eighth  of  an  inch  or  less  at  a 
time-  Finally,  a  point  was  wound  where  I  had 
a  maximum  of  13,5  volts  peak-to-peak  for  my 
httle  rig  and  I  applied  a  little  cemejit  glue  on 
the  pick-up  to  hold  it  in  place.  The  results  of 
the  adjustment  were  ob\  ious  on  the  receiver's 
meter  when  the  rig  was  reconnected  to  the  an- 
tenna line  for  it  pegged! 

Many  amateurs  dcm't  have  a  scope  avail- 
able as  I  do,  but  can  possibly  find  a  friend 
who  has  one.  Pilot  lamps  of  the  proper  imped- 
ance could  be  used  in  place  of  the  resistor  by 
observing  the  brilliance  and  adjusting  for 
maximum.  An  AC  voltmeter  suitable  for  the 
frequency  might  be  a  substitute  for  the  scope, 
everal  resistors  can  be  paralleled  to  obtain  the 
wattage  and  resistance  required  for  your  rig. 
Make  sure  the  leads  are  as  .short  as  physically 
possible  in  any  case. 

After  all,  if  you  have  given  time  to  build 
a  rig,  you  shouldnt  sliort-change  yourself  by 
keeping  the  power  in  the  rig  rather  than  the 
antenna^  unless  you  are  in  need  of  a  heater 
rather  tlian  a  contact!  .  ,  -  WB2HAL 
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NEW 


350 


TRANSCEIVER 


BANDS 


WATTS  1$ 


ONLY  10%  DOWN 

OR  TRADE-IN  EQUIPMENT 

AT  EDWARDS  YOU 
GET: 

BIG  TRADE-INS 

NO  FINANCE  CHARGE  if 
balance  paid  within 
90  days 


OTHER  FEATURES 

•  3.5  -  4.0  mc,  7.0  -  7.5  mc,  13.85  -  14.35  mc, 
21.0  -  21.5  mc.  28.5  -  29.0  mc  (10  meter  full 
coverage  kit  available). 

•  Transistorized  VFO. 

•  Crystal  lattice  filter. 

•  ALC  .  .  .  AGC .  .  .  SMeter. 

•  5Vz  in.  high,  13  in.  wide,  11  in.  deep. 

•  400  watts  SSB  input. 

•  Lower  sideband  on  80M  and  40M.  Upper  sideband 
on  20M,  15M,  artd  lOM.     (Opposite  sideband  kit 

available.) 

ACCESSORIES: 

•  SW-117XC  AC  P/S  $  95 

•  SW-14-n7   DC   P/S 130 

•  SW-14X  DC   Module 65 

•  VX.1    VnX   llnif  3S 


A 

LARGE  SELECTION 

OF 
RECONDITIONED 

EQUIPMENT  .  .  . 
INQUIRE. 

FASTEST  DELIVERY 
TO  ALL  POINTS! 


L  E  CTR  O  N 


it 


TELEPHONE  POrter  2-8759  /    1320  19th  ST,   /   LUBBOCK,  TEXAS  79401    W 
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Cdr.  Gay  Milius  W4NJF 
Robert  Webb  K4ASU 
421  Saddle  Rock  Rood 
Norfolk^  Vo. 


Heath  SB400  Modification 


The  Heath  SB400  and  SB300  work  well  to- 
gether ill  traiiceive  but  there  are  times,  uijually 
working  DX,  wlieii  it  is  necessary  to  operate 
diem  apart  from  each  other.  It  then  becomes 
a  chore  and  takes  time  to  shift  phigs  and 
cables  in  the  SB400.  The  Collins  S  Line  makes 
a  similar  cliaage  by  simply  throwing  a  switch 
on  the  front  panel  of  the  exciter  when  the  re* 
ceiver  and  exciter  have  been  cabled  together 
for  tranceive  operation.  However,  at  times, 
this  can  cause  havoc,  and  pink  tickets^  should 
the  operator  neglect  to  check  the  band  seg- 
ment in  which  the  exciter  was  set.  This  is  what 
has  happened  when  the  CW  operator  sud- 
denly hears  SSB  signals  from  American  sta- 
tions down  in  the  20  meter  CW  band.  It 
cannot  possibly  happen  here  with  the  SR400 
and  SB300  if  the  following  modification  is 
made^  because  a  complete  split  of  the  two 
units  has  been  accomphshed  by  the  turn  of  a 
switch  and  they  are  not  interdependent  upon 
one  anotlier  as  in  Collins.  Furthermore,  a 
messy  mix-uj>  of  cables  is  eliminated.  The 
elusive  DX  station  down  in  the  foreign  phone 


Location  of  the  new  switch. 


band  can  be  h^ird  while  he  is  called,  up  in 
the  American  phone  section  vdthout  delay. 

The  entire  alfair  is  done  by  the  installation 
of  a  double  throw,  2,  3  or  4  pole  rotary  switch 
with  two  wafers,  A  common  surplus  item  was 
used  here  biit  others  are  readily  available  in 
the  market.  The  poles  of  the  rotary  switcfi  are 
attached  to  the  lead  from  tlie  mixer  and  are 
tlirown  to  die  lead  to  the  receiver  LMO  or  to 
the  lead  to  the  tiansmitter  LMO.  At  the  same 
time,  using  the  second  wafer,  when  in  split 
operaticm,  the  dial  lights  of  the  SB400  are  en- 
ergized to  indicate  that  the  transmitter  is  being 
operated  separately  and  tlie  receiver  LMO  is 
gi'oimded  out. 

This  is  quite  cheap,  easy  and  simple  because 
beside  the  rotary  switch  all  that  is  required  is 
a  length  of  RG-58A/U  coax,  a  small  piece  of 
alumiijum^  three  phoiui-plugs^  a  piece  of  hook- 
up wire  and  a  100  ohm  %  watt  resistor.  Most 
of  the  wiring  can  be  done  before  tlie  rotary 
switch  is  installed.  The  onlv  modification  to 
the  original  SB4()0  is  a  minor  change  in  the 
wiring  of  the  two  dial  lights  whicli  are  fed 
nonnallv  fiom  two  different  sourc^es.  To  control 
them  with  one  switch^  the  dial  Hghts,  of 
course,  must  be  fed  from  one  source  and  wired 
in  parallel. 

The  accompanying  photograph  clearly 
shows  the  placement  of  the  rotar}'  switch  for 
which  a  small  bracket  is  constructed  from  the 
piece  of  aluminum.  The  screw  which  holds  the 
bracket  is  alreadv  in  the  LMO  cover  of  tlie 

■r 

SB400,  It  is  loosened  and  run  tlirough  a  hole 
or  slot  in  the  bracket  and  put  back  into  its 
original  hole.  The  bracket  is  bent  sufficiently 
to  pennit  the  rotary  switch  being  used  to  fit 
comfortably  in  the  space  to  the  right  of  the 
LMO. 

The  wiring  is  relatively  simple  after  the 
cables  have  been  prepared.  All  of  them  can 
be  soldered  to  tlie  rotary  switch  before  in- 
stallation. Lay  aside  the  two  cables  which 
came  with  the  SB 400  and  which  were  used 
to  make  the  transformation  to  transceive.  Save 
them,  as  they  may  come  in  handy  at  a  later 
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Wafer  N?1  Tof» 


0 


Wafer  N?  2  Bottom 


in  CMM£M  0A/ 
9  ft  J s  4PO 


® 


Shown  in  Transceiver  Position 

Fig,    ].  Wiring  of  the  new  switch  for  the  SB-line, 

date.  Cat  four  cal)lcs  from  Uie  RG-58A/U-  It 
is  suggested  that^  prior  to  cutting  the  coax, 
you  detennine  the  lengths  required  by  asiug 
a  piece  of  solid  wire  which  can  be  tlireaded 
between  the  components  and  thereby  obtain 
fairly  accurate  dimensions.  Enough  cable 
should  be  used  to  be  dressed  prof^sionaliy 
around  the  components  on  the  chassis*  Length 
is  not  criticah  In  the  photograph  the  cables 
appear  to  be  rather  long-  but  they  were  short- 
ened for  neatness  after  the  picture  was 
snapped. 

Two  of  the  cables  just  cut  are  fitted  with 
phono-plugs  at  one  end  while  the  remaining 
end  of  each  of  tlie  two  is  stripped  to  solder  to 
the  lugs  on  the  rotary  switch.  One  cable, 
\\  hich  will  go  betw^een  the  rotary  switch  and 
the  transmitter  LMO  has  tlie  100  ohm  resistor 
inserted  in  series  with  its  center  lead  and  a 
phono-lug  is  fitted  immediately  after  tlie  re- 
sistor. (This  is  the  same  arrangement  as  on 
one  of  the  original  cables  which  came  with 
the  SB400.)  The  other  end  is  also  stripped 
for  attachment  to  a  lug  on  the  rotary  switch. 
The  fourth  cable  is  rather  long  and  has  both 
ends  strix>ped.  One  end  of  that  cable  will  be 
soldered  to  a  lug  on  the  second  wafer  of  the 
rotary  switch.  The  otlier  end  will  be  fed 
through  the  rear  of  the  cabinet  and  joined  in 
and  at  the  phouo-pkig  already  on  the  cable 
\\liich  comes  from  the  receiver  LMO,  There 
is  a  small  hole  in  the  back  of  the  SB400  cabi- 
net which  rerjuires  only  a  little  enlarging  to 
admit  RG-58A/U,  This  concludes  the  prepara- 
tion of  the  cables  and  tliey  should  be  soldered 
to  the  proper  lugs  on  the  rotary  switch  as  set 
out  in  Fig,  1. 


TWO  CATEGORIES  TO  CHOOSE  FROM 


Sfondard  Duty  Guytd  in 
HtighKdf  37-54-88-1  OS 
4ind  132  f««t 


Heavy  Pwty  S«lf  Sypp&rtfri§ 
and  Guyed  in  Heights  of 
37^54  feet  {SS) 
71  —  SB  feet  (guyed) 


ROHN  has  these  6  IMPORTANT  POINTS: 

Emm  of  Opefotton— roUer  guides  between  sections  assure 
easy,  safe,  fricLion-free  raising  and  lowering.  Stfenglh— 
%%'eld^d  tubular  steel  sections  overlap  3  feet  at  maxi- 
mum height  for  extra  slurdiness  and  strength.  Unique 
ROM  N  raising  procedure  raiies  all  lections  together— uni- 
formly with  an  equal  section  overlap  at  all  heights! 
Veriatility— designed  to  support  the  largest  antennae 
with  complete  safety  and  assurance  at  any  Etelglit  d«siradl 
Simpt*  I nitaHati ait— install  it  yourself— use  either  flat 
base  or  special  tilting  base  (illustrated  above)  depend* 
ing  on  your  needs.  Rated  ond  T*»ted— entire  line  engi- 
neered BO  you  can  get  exactly  the  right  size  and  properly 
rated  tower  for  yaur  antenna.  The  ROHN  line  of  towers 
is  compl«t«.  lint  Galvoniz«d— hot  dipped  galvanizing  a 
standard— not  an  extra— with  all  ROHN  towers!  Prices 
start  at  less  than  $100^ 


SEND  FOR  ROHN  TOWER  HANDBOOK  ; 

—$1.25  Valye 

—ONLY  $  1 00  postpaid  (special  to  readers 

of  this  magazine).  Nearest 
source  of  supply  sent  on  request.  Repre- 
sentatives world-wide  to  Bcrve  you^  Write 
today  to: 

ROHN  Manufacturing  Co. 


KliiUOil 


f,  O*  ton  2000 


Peoria,  lllin«i» 


'World's  Largest  EXCLUSIVE  Manufacturer 

of  Towers;  desigjierst  en^neers,  and  installers 

{^complete  communication  tower  systems^" 


NOVEMBER  1966 
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Over  275,000  QTH's  in  the  United  States  edition 
plus  other  features $5,95 

The  Foreip  edition  lists  over  127,000  QTH's 
plus  other  features  ... , $3*95 

See  your  favorite  dealer  or  order  direct  (add  25c  for  mail- 
tng  in  U.S.,  Possessions  St  Canada.  Elsewtiere  add  SOc), 


Radio  Amateurs  Reference  Library  « 
of  Haps -Order  Your  Set  Today  1 
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At  first  gUiJice  it  will  ui^pcur  as  if  one  scg- 
ineiit  of  the  top  wafer  on  the  rotary  switch  is 
not  necessary  because  all  the  connections 
thereto  go  to  ground.  However,  nothmg  will 
be  saved  by  eonneclfng  the  shields  of  all  the 
cables  together.  Nothing  but  an  unwieldy  mess 
results,  and  tliere  will  he  saved  only  one  seg- 
ment of  the  rotary  switch— t%vo  sections  or 
wafers  are  still  necessary.  The  rotary  switch^ 
therefore,  becomes  an  excellent  tie  point  for 
all  cable  shields. 

On  the  lower  wafer  of  tlie  rotary  switch  a 
discerning  eye  miglit  be  led  to  believe  that  in 
place  of  the  long  cable  which  goes  out  throngli 
the  rear  of  the  cabinet,  connections  can  be 
made  directly  at  the  rotary  switcli,  thus  elim- 
inating the  long  cable.  This  was  tried  and  the 
results  were  quite  unsatisfactory.  Spurious 
emissions  appeared.  As  the  purpose  of  this 
cable  Ls  to  ground  out  the  receiver  LMO  when 
the  transmitter  LMO  is  in  use  and  hereby 
eliminate  or  prevent  beat  notes  from  the  com- 
bination of  botli  LMOs^  it  is  logical  that  the 
grounding  should  be  made  away  from  the 
transmitter  and  outside  of  the  receiver. 

As  for  the  dial  light  modification,  view  the 
lights  from  the  front  of  the  SB400,  Disconnect 
the  brown  lead  coming  from  the  base  of  tlie 
mixer  band-pass  circuit  board  at  the  left-h^id 
dial  light.  Leogthen  this  wiie  so  that  it  will 
reach  pin  #1  on  lower  wafer  of  the  rotary 
switch  and  solder  it  to  pin  #1.  (See  Fig,  IB.) 
Disconnect  all  tlie  leads  on  the  right  dial  light. 
There  aie  a  good  number  attached  thereto 
because  it  has  been  used  as  a  tie  point  Solder 
all  those  leads  together  and  tape  them  well 
They  can  hang  free.  Run  a  lead  from  the  left 
dial  Ught  to  the  right  dial  light.  Run  another 
lead  from  the  left  dial  light  to  pin  #4  on  the 
lower  \vafer  of  the  rotarv  switch.  You  now 
ha\t  placed  both  lights  in  paiallel  from  one 
SOT  nee  of  power  and  the  switch  will  complete 
the  circuit  only  when  it  places  I  he  hansmit- 
ter  LMO  into  operation*  The  connections  to 
the  switch  can  be  made  after  the  cables  have 
been  attached  and  before  the  rotar\^  switch  is 
attached  to  the  bracket  on  the  LMO  cover. 

To  embellish  the  job  you  can  make  a  little 
diagram  as  seen  in  the  photograph  to  teD  you 
where  the  ijoinlcr  lies.  This,  of  course,  is  not 
too  necessary  because  if  everything  is  working 
correctly  your  dial  lights  will  fight  when  your 
transmitter  LMO  is  taking  over. 

Anyone  wlio  has  the  two  pieces  of  gear  can 
immediately  discern  the  inconvemence  which 
lliis  modification  remo\'es.  Now,  all  vou  have 
to  do  to  leave  transt*eive  operation  is  to  lift 
the  transmitter  cabinet  cover  and  swntdi  to 
split  operation  1 

.  .  .  K4ASU,  W4NJF 
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MORE 

ON 

COLLINS 


COLLINS  R39T   STMILAR  TO  R390 


In  the  June  Issue  we  published  an  ndvertisemeiit 
on  Collins  Communications  Heceivei-^,  Many  of  you 
have  written  in  askinK  for  i^pecifVcationa  and  prices 
and  many  have  been  sold,  Bei^ause  of  the  questions 
asked,  I  feel  that  I  have  left  out  information  which 
might  otherwise  have  enabled  other  sets  to  be  sold; 
90   here   Koes : 

The  Collins  388,  S89,  390.  390A,  and  391  are  the 
beat  communications  receivers  available  in  the  world 
today.  When  modified  with  a  product  detector ^  they 
actually  out-perform  most  of  the  sets  made  which 
sell  at  two  to  five  times  as  much  money  but  which 
were  desig^ned  to  be  light- weight  versions.  These 
models  of  which  I  write  are  rueged^  reliable,  trust- 
worthy,  and  impressive  in  the  job  they  do^  Lookint? 
at  what  the  dollar  buys  today  in  terms  of  1966 
products,  you  tan  actually  feel  the  superior  value 
in  these  sets.  There  are  those  of  you  who  want  a 
communications  receiver  %vhicb  can  be  used  in  con- 
junction with  converter  for  tuning  2  meters,  6 
metei-s,  and  hip^her  frequencies.  How  can  you  impress 
the  5-meg^acycle  wide  220  MC  band  on  a  .5  MC 
band?  In  other  wordHp  how  can  you  diH]>lay  prop- 
erly these  YMF  ham  frequencies  on  the  HF  frerjuen- 
cies  such  as  SO,  40,  20,  or  even  10.  It  can't  be  done* 
When  you  use  the  S  line,  you  have  to  keep  on  crank- 
inir  in  2W  KC  chunks  and  then  retune  all  over  af^ain 
and    even    this    is    limited    to    four    such    consecutive 


spot3.  The  superiority  of  the  Collins  390  or  388  series 
is  thus  clearly  established  for  the  VHFer.  Consider 
the  need  for  stability  in  teletype.  Here  we  want  to 
preserve  our  850  cycle  frequency  shift  and  a  set  which 
has  a  drifting:  VFO  or  BFO  will  mean  poor  results. 
Once  the  Collins  has  been  tuned,  it  is  i^oine  to 
stay  put.  For  those  of  you  who  want  to  know  fre- 
iiuency  exactly,  these  sets  will  permit  you  to  tune 
to  a  frequency  while  the  power  is  off  and  then  by 
merely  turning  the  set  on  you  will  be  on  the  nose 
within  300  cycles,  A  side  by  side  comparison  of  the 
specifications  of  these  three  types  of  receivers  is 
given  for  your  consideration.  The  pric^  shown  are 
for  receivers  meetings  these  s pec rficat ions  and  which 
have  been  painstakingly  restored  in  all  respects  to 
that  provided  by  the  manufacturer.  We  (^ruarantee 
what  we  sell  and  so  if  you  want  the  satisfaction  of 
having  the  very,  very  best  in  high  frequency  gen- 
eral purpose  communications  receivers — -whether  for 
ham,  commercial,  or  laboratory  purpose — do  not  hea* 
itate,  for  if  you  divide  the  cost  of  this  merchandise 
by  the  number  of  yeai-s  of  satisfaction  that  you  will 
have,  these  sets  will  cost  the  least  and  yet  provide 
you  the  most.  The  product  detector  modification  for 
each  set  is  $255.00  additional.  Goods  are  subject  to 
prior  sale  and  f.o.b.  Harvard,  packed  for  shipment 
anywhere  in  the  world  at  no  extra  charge.  See  our 
ad  in  the  June  issue  for  more  detail. 


Frequency    Range 
Made  of  Heceptlon 
Call  brat  ion 
Tuninjr 


Stability 

Temperature 

Sensitivity 

Selectivity 


Hange 


SPECIFICATIONS 

388  390-^91 

540KC  30.5MC  .5-32MC 

IVICWXW^AM  MCW-CW-AM 

Direct  every   lOOKC  Eyer>'    lOOKC 

Linear    with    fre<iuency   slide  Digital   readout 

rule    dial 

±1KC   within    its    range  ±300  cycles 

—20'*    to   +60 °C  —40*^    to    +66 ""C 

3mv  —  SOOmw,  ±6db  S  to  N  *^mv  on  AM,  Imv  on  CW 


39**A 

MCW-CW-AM 
Everj*  lOOKG 
Digital  readout 


200CPS-6KC,    ±6dh 


Spurious    Freq.    Response  Down   50db 

Power  Source  11&/2S0Y   60   cps 

Wattage  S5 

Input    Impedance  Bal   or  unbal   300-ohm 


Output   Impedance 

Dimensions 

Weight 

Price 


3,2  or  600-ohm 
10^/^h^l9wxl4    deep 
35  lbs. 
$775.00 


I00eps-16KC    in    6    steps 

D*iwn    5Sdb 

U 5/230 V   60   cps 

225 

125-ohm    terminated    matches 

50-obm    with    adapter 
:12   or   600,   and   600 
10%hxl9wxl4    deep 
80  lbs. 
S1S50.00 


300  cycles 
—40°    to   +65^C 
3mv   on    AM,    Imv  on    CW 
lUOcps-lBKC    in    G    steps 
Down    55db 
il5/230V   60   cps 
225 
125-*jhni     terminate     with 

adapter  to  50*  or  70-ohm 
3.2  or   600   and    60012 
10^hxl9wxl4    deep 
75  lbs- 
$1495.00 


HERBERT  W.  GORDON  COMPANY 

Woodchuck  Hill,  Harvard,  Mass.,  01451 

Telephone  617-456-3548 
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Don   Smith  W3U2N 
1126  Outer  Drive 
Hogerstown,  Md. 


Testing  the  Heath  GR  54 


Heres   an   inexpenswe  general  cov- 
erage receiver  for  the  ham  or  SWL. 


*^Get  a  $150  SWL  Receiver  for  S84.95;* 
the  ad  read. 

'Well,  they'll  ha\'e  to  show  me,"  I  thought 
as  I  sent  off  a  check  for  the  receiver.  An  ad 
can  and  often  does  say  anything,  but  knowing 
Heath*s  reputation  I  figined  I'd  get  more  tlian 
$85  worth  anyway.  Alter  building  the  receiver^ 
I've  found  tliat  tlieyVe  right* 

The  GR-54  covers  2  to  30  MHz  in  three 
bands,  plus  180  to  420  kHz  and  the  broadcast 
hand.  It  contains  a  power  transformer  with 
a  fuU-wave,  silicon  diode  power  supply,  A 
tuned  rf  amplifier  stage  is  used,  with  two  if 
amplifier  stages,  A  diode  detector  is  used  for 
AM  detection  and  a  separate  product  detector 
for  SSIi,  Two  diodes  provide  the  ANL.  One 
stage  of  audio  amplific^ation  feeds  the  output 
stage,  A  built-in  speaker  is  provided  with  an 
output  connection  of  8  ohms  for  external 
speaker  if  desired, 

A  number  of  multipurpose  tubes  are  used, 
keeping  the  count  down  to  six  tubes.  In  addi- 
tion, six  diodes  are  used^  plus  the  power 
supply  siUcon  diodes.  An  *'S"  meter  is  used  to 
indicate  relative  strength  of  signals.  The  if 
frequency  is  1682  kHz. 


Most  unique  in  a  receiver  (not  to  mention 
one  under  100  dollars )?  is  the  use  of  tw^o 
cr>^stals,  one  at  1680,1  kHz  and  the  other  at 
1682,4  kHz,  pro\iding  a  half-lattice  crystal 
filter!  This  crystal  filter  is  placed  in  the  sec- 
ondary winding  of  the  mixer  to  first  //  trans- 
fornier,  providing  a  narrow  bandpass  through 
tJie  if  amplifiers.  Uy  using  these  crystals,  se- 
lectivity is  3,0  kHz  at  6  dB  and  7.5  kHz  at 
20  dB!  This  is  quite  remaikable  for  a  low 
priced  receiver* 

Sensitivity  is  very  good*  Best  sensitivity 
(on  SSB),  was  on  the  2.5  to  5  MHz  band  and 
was  A  mV  average,  with  lowest  sensitivity  of 
4  [iV  on  the  highest  band.  The  relatively  low 
sensitivity  on  the  highest  band  is  rather  typical 
and  expected. 

I  wondered  how  they  could  maintain  such 
a  liigh  average  sensiti\ity  in  a  kit,  with  the 
receiver  being  built  by  quite  a  range  of  elec- 
tronic talent.  When  I  built  the  receiver,  this 
became  self-evident  The  kit  uses  five  separate, 
heavy  printed  circuit  boards!  As  a  matter  of 
fact,  no  wiring  is  done  on  the  steel  chassis, 
except  for  inter-board  wiring  and  the  power 
supply. 
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Three  boards  are  used  for  the  front-end 
coils.  The  first  one  has  a!I  of  the  antenna  coils, 
the  second  the  rf  amplifier  plate  coils  and  the 
third  the  oscillator  coils.  Even  the  coils  are 
ditterent  on  this  receiver.  They  use  a  very 
strong  coil  form  with  four  strong  mountings. 
This  prevents  the  inexperienced  from  finding 
it  easy  to  break  one  of  them,  or  burn  them  up 
with  a  soldering  gun. 

The  rf,  oscillator  and  mixer  stages  are  lo- 
cated on  another  circuit  board,  with  their 
associated  parts.  The  last  and  Luges t  board 
contains  if  stages,  detector,  product  detector 
and  audio  stages.  Coaxial  cable  is  used  for 
inter-board  connections  where  reciuired.  Lay- 
out is  good.  A  long  shaft  is  used  with  the 
antenna  trimmer  capacitor,  so  that  it  can  be 
located  close  to  the  rf  amplifier  stage.  A  rod 
antenna  is  used  on  the  broadcast  band,  acting 
as  antenna  and  also  the  antenna  coil  for  that 
band.  The  antenna  input  impedance  is  a 
nominal  50  ohms. 

Using  printed  circuit  boards  for  the  various 
coils  and  circuits,  Heath  has  made  alignment 
very  easy.  In  addition,  tlie  coils  are  pre-tuned, 
and  I  do  mean  pie-iwwd!  I  used  a  lab  signal 
generator  to  align  my  kit,  and  not  one  of  the 
coil  slugs  had  to  be  turned  more  than  lialf 
a  turn.  If  the  kit  builder  did  not  have  eqinp- 
ment,  but  followed  tlie  directions  given  in  the 
manual  lie  couldn't  go  wrong.  (As  a  matter 
of  fact,  1  aligned  a  student's  CR-54  by  this 
method  and  it  came  off  fine*) 

Check  out  of  the  receiver  on  the  air  came 
off  witliout  a  hitch.  Electrical  bandspread  is 
provided,  and  with  the  half-lattice  filter, 
selectivity  and  tuning  wiis  very  good.  The  low 
frequency  band  (180  to  420  kHz),  was  some- 
what dead  at  this  location,  which  is  nomial 
here.  The  sensitivit>  on  this  band  is  apprriKi- 
mately  1*5  uV,  however.  The  receiver  does 
not  have  a  tendency  to  overload  on  strong 
signals  and  the  antenna  trimmer^  unlike  some 
receivers  checked  out  here,  really  makes  a 
difference, 

VHF  and  UHF  is  of  great  interest  to  me, 
so  the  receiver  was  tried  out  with  three  dif- 
ferent converters  for  6,  2  and  IJi  meters,  one 
of  which  was  a  tunable  type.  The  receiver  is 
excellent  for  shortwave  listening,  and  generally 
ham  work,  but  I  think  its  greatest  value  to  the 
Amateur  is  as  a  fixed  or  tunable  if  for  conver- 
ters. A  receiver  used  for  tliis  purpose  must 
have  good  stability,  sensitivity,  seleeti\it\^  and 
what  is  so  often  lacking,  a  very  stable  BFO 
and  product  detector  for  SSB.  The  GR-54 
can  deliver  this  kind  of  operation,  and  for  this 
purpose  I  found  it  to  be  great.  At  S84,95, 
the  GR-54  is  a  good  receiver  buy. 

.  ,  .  W3UZN 
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Bill  Welsh  W6DDB 
2814  Empire  Avenue 
Burbank,  Californio  91504 


Prescription  for 


Healthy  Ham  Clubs 


Thousands  of  radio  amateurs  belong  to  ham 
clubs  scattered  all  around  tlie  world.  Ham 
clubs  are  the  centers  for  many  interesting  and 
necessary  activities  wliich  can*t  be  handled 
efficiently  by  individual  lianis.  In  addition, 
ham  clubs  can  enable  individual  hams  to  enjoy 
aspects  of  the  amateur  radio  ser\ice  which 
thev  would  otherwise  miss.  Oiu  ham  clubs  are 
becoming  increiisiiigly  important  but  their  qual- 
ity is  not  improving  fast  enough.  This  article 
is  intended  to  help  new  clubs  get  started  on 
the  right  foot  and  to  point  out  ways  estab- 
lished clubs  can  improve  themselves.  The 
author  has  been  very  active  in  several  amateur 
groups  and  has  served  as  President  of  the  El- 
Rav  (WIOMI),  Middlesex  (WlHEli),  and 
LERC  {W6LS)  Amateur  Radio  Clubs;  in  addi^ 
tion,  he  has  held  key  posts  in  other  amateur 
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radio  organizations.  The  same  basic  questions 
are  asked  by  those  who  want  to  upgrade  their 
clubs  and  the  answers  are  included  in  t!iis 
article*  Each  category  of  subject  has  a  heading 
to  make  it  easier  to  locate  desired  materiaL 

Board  of  directors 

Purpose:  This  board  determines  whetlier  the 
club  will  be  an  asset  to  the  amateur  radio  ser- 
vice or  whether  it  will  t)c  just  another  medi- 
ocre group  which  stumbles  through  one  boring 
meeting  after  anotlier.  In  sliort,  this  board  sets 
the  pace  and  its  actions  result  in  a  club  which 
is  either  a  failure  or  a  success. 

Members:  The  Chaimnan  of  tlie  Board  of  Di- 
rectors should  be  the  immediate  past  pre?*ident 
because  he  is  the  one  person  who  knows  pre- 
cisely \\  hat  the  objectives  of  the  past  adminis- 
tration were.  As  Cliaimian,  the  ex-president 
can  provide  desired  continuity  between  admin- 
istrations to  continue  long-term  efforts  toward 
worthwhile  club  objectives.  If  the  ex- president 
is  not  available,  any  officer  from  the  previous 
administration  can  be  elected  to  chair  the 
b^jurd.  All  officers  from  the  previous  adminis- 
tration should  be  requested  to  serve  on  the 
board  along  with  all  the  present  elected  and 
appointed  club  officials,  Eacli  coordinator 
(committee  chairman)  should  be  invited  to 
serve  on  the  board  along  with  the  club's 
Trustee  and  Editor  {if  applicaljlrV 

Meeting  anuJuct:  The  Chairman  establishes 
the  agenda  prior  to  each  board  meeting  to 
make  sure  tliat  each  item  will  be  cov^ered.  The 
board  meetings  must  be  started  promptly  and 
should  be  terminated  as  close  as  possible  to  a 
predetermined  regular  ending  time.  The  Chair- 
man must  conduct  board  meetings  in  a  pleas- 
ant bill  efficient  manner,  making  sure  that 
each  item  of  business  receives  no  more  tlian 
its   fail    shaie  of  lime   and   discussion.   Board 
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Santa  Special — 21  issues  for  $5 


During  the  Christmas  Season,  we're  offering  a  special  for  Santas:  21  good  back  is 
sues  of  73  (our  choice)  from  before  1965  for  only  $5 
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meetings  are  not  a  social  affair  and  board 
members  must  be  made  to  realize  that  board 
meetings  have  got  to  be  conducted  in  a  busi- 
ness-like manner.  Take  care  that  minor  items 
of  business  and  personal  chit-chat  do  not  waste 
valuable  meeting  time  wliicli  shuuld  be  spent 
on  important  club  matters. 

Business  items  and  motions:  Each  item  of  new 
business  should  be  discussed  in  detail  at  a 
board  meeting  before  it  is  presented  at  a  regu- 
lar meeting.  All  interested  pmties  should  be 
invited  to  attend  board  meetings  at  which 
items  will  be  discussed  wliich  are  of  prime 
importance  to  them.  Board  meetings  must  be 
open  to  all  members  and  it  must  be  made 
known  that  everv  club  member  is  welcome  to 
attend  them,  although  only  the  regular  board 
members  can  vote.  Invite  interested  members 
to  present  their  views  and  ideas  at  board  meet- 
ings; do  not  wait  for  them  to  ask  permission 
to  attend  board  meetirtgs.  The  fine  details 
must  be  hammered  out  at  board  meetings  be- 
fore any  item  is  brought  up  at  a  regular  meet- 
ing for  discussion  and  possible  action >  If  a 
motion  will  be  needed,  its  w^ording  should  be 
finalized  at  the  board  meeting  and  members 
should  be  d^ignated  to  make  and  second  any 
such  motion.  It  is  ridiculous  to  waste  the  time 
of  all  club  members  (at  a  regular  club  meet- 
ing) on  details  which  are  more  eflRciently  ban- 
died  at  a  board  meeting.  If  an  item  of  business 
merits  the  use  of  a  lot  of  time  at  a  regular 
meeting,  use  it;  however,  very  few  items  of 
club  business  warrant  such  attention. 

Planning  regular  meetings:  All  details  of  eadi 
regular  meeting  are  worked  out  at  the  board 
meetings  to  assure  a  productive  and  entertain- 
ing regular  meeting.   Board  members   should 
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include  each  club  coordinator  (committee 
chainnan)  who  spearheads  a  specific  club 
activity  such  as: 

Auctions 

Bulletin 

Contests 

Conventions  & 
Hamfests 

Council  Federation 
Activity 

Donation  Prizes 

Elections 

Entertainment 

Library 

Membership 

Officer  Installations 

Outings  &  Field  Trips 

Publicity  &  Public 
Relations 

Refreshments 

Silent  Key 

Station  Equipment  & 
Operation 

Training  Programs 

TVI  &  BCI 

Coordinators:  Why  go  along  with  the  old  com- 
mittee chairman  routine  when  most  club  func- 
tions are  actually  perfoiTned  by  one  person 
who  either  does  the  job  himself  or  coordinates 
the  actions  and  responsibilities  of  others  to 
make  sure  the  job  is  done?  Past  and  present 
club  olTicers  should  lake  on  any  of  these  spe- 
cific coordinator  duties  which  can't  be  filled 
by  appointees.  Most  of  these  coordinator  posts 
should  be  fiJled  by  the  President,  using  mem- 
bers who  are  prospective  club  officers. 

Selecting  Nominees:  One  of  the  most  import- 
ant functions  of  the  board  is  to  secure  a  good 
selection  of  capable  and  willing  nominees  prior 
to  the  nomination  meeting-  A  strong  slate  is 
mandatory  if  the  club  is  to  progress  and  the 
club's  progress  is  affected  by  the  oflBcers 
elected-  When  selecting  a  slate  of  nominees, 
remember  that  proven  willingness  to  work 
(plus  regular  participation  in  club  activities) 
is  more  important  than  tecimical  know-how, 
operating  ability,  length  of  time  licensed, 
speech-making  ability,  or  personal  appearance* 
Desire,  long-term  interest,  and  dependability 
are  llie  prime  assets  of  good  officers.  It  is  wise 
to  limit  tenure  in  each  elected  office  to  a 
maximum  of  two  consecutive  years  to  main- 
tain a  healthy  atmosphere  of  new  blood  and 
fresh  ideas  in  the  club.  The  previous  elected 
officers  can  strengthen  their  club  greatly  by 
selecting  one  of  the  coordinator's  posts  and 
concentrating  on  improving  the  one  facet  of 
the  club's  activities  in  which  they  are  most 
interested.    The   tenure   of   club    coordinators 
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should  not  be  limited*  Ex-oflBcers  are  the 
baelcbone  of  the  club  when  they  accept  ap- 
pointed posts  wliich  are  not  filled  with  pros- 
pective new  officers;  this  frees  the  newly- 
elected  officers  to  do  the  jobs  they  were 
elected  to  do. 

Regular  meetings 

Comluct:  Start  and  end  each  meeting  on  time. 
Retain  a  business-like  atmosphere  imtil  all 
club  business  is  completed  and  then  ease  off 
and  make  sure  everyone  enjoys  the  entertain- 
ment portion  of  the  program.  Do  not  permit 
time-consuming  discussions  of  business  items 
wlucli  should  be  handled  at  board  meetings. 
Do  not  discuss  any  item  of  new  business  until 
it  has  been  discussed  at  a  board  meeting,  un- 
less it  is  of  such  a  nature  that  there  can  be  no 
doubt  of  its  ready  approval  or  defeat.  The 
overall  conduct  of  your  entire  regular  chib 
meeting  determines  whether  or  not  visiting 
hams  will  rettirn  to  future  meetings  and  sub- 
sequently decide  to  join  your  club.  It  is  easy 
to  get  hams  to  attend  a  nit l ting  as  a  \isitor 
but  it  takes  a  good  meeting  (plus  a  cordial 
welcome)  to  get  tliem  to  return  to  subsequent 
meetings.  Recognize  your  visitors  without 
putting  them  ill-at-ease-  It  is  best  to  have  each 
visitor  seated  beside  the  club  member  who 
knows  him  best  and  to  have  your  club  mem- 
ber rise  witli  your  visitor  to  introduce  him. 
It  is  a  poor  practice  to  have  your  visitors 
stand  up  alone  to  introduce  themselves.  Re- 
member that  the  overall  conduct  of  your 
regular  meetings  also  deteiTnine  whether  or 
not  you  will  retain  your  present  members, 

Reporf\^:  Recognize  each  officer  and  coordina- 
tor for  any  reports  they  may  ^vish  to  make 
and  allow  each  to  use  any  rostrum  and  micro- 
phnne/amplifier  faciKties  which  are  available. 
Make  sure  you  provide  regular  reports  from 
the  Treasurer,  Secretarv,  and  Chairman  of  the 
Boards  If  your  club  publishes  a  bulletin,  such 
reports  can  be  included  in  it  and  they  can  be 
routinely  accepted  at  the  regular  meeting  if 
no  member  requests  any  corrections  or  addi- 
tions to  them.  The  printed  reports  give  your 
members  a  chance  to  read  them  as  carefully 
as  they  desire  prior  to  the  regular  meeting  at 
which  they  are  to  be  accepted  or  amended. 

By-laws:  Remember  that  by-laws  are  just  in- 
tended to  serve  as  a  guide  to  help  expedite 
the  conduct  of  business  in  an  orderly  fashion. 
Do  not  allow  clubhouse  lawyers  to  tie  up  a 
meeting  by  using  the  by-laws  as  a  weapon . 
Have  it  clearly  stated  in  your  by-laws  them- 
selves that  yom'  presiding  officer  has  the  au- 
thority to  take  any  reasonable  action  he  deems 
necessai-)^    to    assure   proper   conduct    of    the 
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1000  watt  (p.e.pO  inQblle  antenna  at 
i  mint-power  pricel  Quick- connect 
high  power  inductors  tor  160-80-40- 
20-l^U-lO  meters  have  except iona[ 
figure  of  merit — '*Q*' — measures  230 
on  80,  rises  to  350  on  15  fnetersi 
Webster  iiivUes  eomparUon  ef  tttis 
sky  power  antenna  particularly  Its 
high  efficiency  space  wound  coHs, 
suspenHed — not  molded— inside  i 
protective  all-white  housing.  Also 
Minpare  ttie  precislon*machined. 
htfiged  column  assembly  that  re- 
leases coJi/whtp  for  right^angle  lay- 
down.  Lockup  is  fast,  positive. 

Install  BlirK^^giva  your  mobile  sig- 
nal a  real  sendoff.  Two  handy  lengths 
for  bumper  and  deck  mountings  93^^ 

and  77*  overall,  respectively.  And 
yse  the  money  you  save  to  buy  a  fine 
Webster  antenna  mount. 

n6Q-meter  cotf  300W  p.e.p. 

^  band-snanner 

Want  a  fully  streamlined  antenna  that 
will  handle  5Q0W  p.e.p.?  Buy  Band- 
spanner.  Single  antenna  covers  SO- 
40-20-lS-ll-lO  meters  and  MARS. 
Raising  or  lowering  top  whip  contacts 
Internally  exposed  Inductor  turns, 
sets  exact  resonance.  Two  models; 
117*  and  93*  overall.  Fiberglass 
column  and  stainless  steal  top  whip. 
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meeting  in  accordance  with  tlie  desiies  of  the 
majority  of  the  members.  Make  it  a  practice 
to  give  each  prospective  member  a  set  of  up- 
to-date  by-laws  at  the  time  you  give  him  a 
membership  application. 

Entertainment:  Your  entertainment  program  is 
of  prime  importance  at  each  regular  meeting. 
Club  members  have  a  wide  range  of  interests^, 
experience,  equipment,  and  education.  No 
meeting  is  likely  to  satisfy  all  your  members 
from  start  to  finish  but  careful  planning  can 
produce  meetings  which  cover  such  a  wide 
scope  that  all  of  your  members  do  enjoy  some 
parts  of  them.  Keep  training,  building,  and 
operating  sessions  separate  from  your  regular 
meetings  but  encourage  special  sessions  for 
all  such  specialized  purposes.  Since  your  club 
members  do  vary  so  widely  in  their  interests 
and  backgrounds,  it  is  necessaiy  to  provide  a 
wide  variety  of  entertainment  programs.  Oc- 
casional short  contests  (DX  prefixes,  code 
runs,  FCC  rules,  TVI,  etc.)  can  add  fun  and 
interest  to  meetings.  Use  a  wide  variety  of 
speakers,  films,  slides,  tapes,  and  displays  to 
appear  to  as  many  members  as  possible.  Vary 
the  entertainment  approach  often  and  aim  it 
at  a  different  ham  interest  group  each  month. 

Use  general  interest  programs  on  special 
occasions  (such  as  at  the  installation  of  offi- 
cers) but  retain  the  amateur  radio  flavor  at  all 
times.  If  your  members  just  want  entertain- 
mentj  they  can  go  to  the  movies  or  a  sports 
event-^or  perhaps  just  stay  home  and  be 
mesmerized  by  the  boob-tube.  Real  hams  join 
amateur  radio  clubs  to  participate  in  worth- 
while ham  activities* 

Excellent  films  are  available  from: 


USAF  Film  Library,  8900  S,  Broadway,  St. 
Louis,  Missouri 

BeU  Telephone  Company  (Science  series) 

Local  Civil  Defense  Groups 

Local  Aimy/Navy/Air  Force  MARS  Groups 

ARRL  Film  Library 

Local  Colleges 

Local  Lending  Libraries 

Electroniq/Electrical  Industries 

One  or  more  members  can  be  used  to  sup- 
plement a  film  or  similar  light  program.  Mem- 
bers are  often  willing  to  stage  an  excellent 
program  in  conjunction  with  another  program 
whereas  they  seldem  feel  at  ease  if  they  are 
featured  as  the  sole  entertainment  program. 

Each  entertainment  program  should  be  in- 
vestigated by  the  entertainment  coordinator 
and  discussed  at  a  board  meeting  before  it  is 
used.  Entertainment  programming  should  be 
shared  by  as  many  members  as  possible  to  get 
the  benefit  of  several  different  viewpoints. 


Donation  prizes:  These  prizes  can  provide  a 
lot  of  interest  at  the  regular  meetings  and  can 
help  swell  the  club  treasury  at  the  same  time- 
Do  not  make  tlie  mistake  of  pestering  local 
distributors  for  free  donation  prizes.  Clubs 
and  individual  hams  need  distributors  as  much 
as  ham  distributors  need  us  and  we  should  do 
what  we  can  to  support  local  distributors  who 
are  making  a  sincere  effort  to  supply  the 
equipment  and  components  we  need.  Accept 
a  reasonable  discount  for  club  donation  prize 
purchases  but  pay  for  everything  you  get.  Try 
to  be  impartial  and  use  items  from  as  many 
distributors  as  possible. 

Major  prizes  sell  most  of  the  donation  prize 
tickets  and  about  70%  of  the  available  dona- 
tion prize  funds  should  be  spent  on  one  major 
prize.  Members  purchase  tickets  with  the  hope 
that  they  wiU  win  the  big  prize.  The  little 
prizes  don't  attract  large  ticket  sales  but  they 
do  send  a  few  more  members  home  appeased 
despite  the  fact  that  the  big  one  did  get  away. 
Plan  to  retain  some  fixed  amount  of  the  dona- 
tion prize  revenue  (10%?)  and  use  the  rest  to 
purchase  the  donation  prizes  for  die  next  reg- 
ular meeting.  If  yom'  members  know  that  90% 
of  their  donation  prize  money  is  being  spent 
to  purchase  donation  prizes  (at  a  good  dis- 
comit),  they  realize  they  are  getting  full  value 
for  their  money  and  they  are  willing  to  put 
out  their  cash.  It  does  not  pay  to  be  greedy  in 
any  club  matters  and  never  make  the  mistake 
of  assuming  that  your  members  are  unaware 
of  wliat  the  score  is;  there  are  plenty  of  lazy 
club  members  but  darned  few  stupid  ones! 

Do  not  assume  that  you  know  the  financial 
circumstances  or  personal  feelings  of  your 
members.  You'll  have  members  who  do  not 
purchase  donation  prize  tickets  and  they 
should  not  be  made  to  feel  unwelcome  be- 
cause tliey  don't  purchase  them.  Some  people 
object  to  gambling  even  in  its  mildest  forms 
and  youll  very  likely  have  members  who  hon- 
estly do  not  wish  to  participate  in  this  club 
activity.  As  long  as  your  members  know  that 
the  small  profit  from  the  sale  of  donation  prize 
tickets  is  used  to  support  necessary  club  ex- 
penditm  es,  your  ticket  sales  will  remain  high. 

The  donation  prize  coordinator  should  re- 
port results  at  each  board  meeting.  He  should 
discuss  his  choice  of  donation  prizes  for  future 
meetings.  Small  prizes  can  be  Judiciously  se- 
lected to  meet  current  dub  needs  and  objec- 
tives. It  is  wise  to  use  such  small  prizes  as: 

Club  QSL  Card  Orders 

Club  Dues 

73  Subscriptions 

QST  Subscriptions 

CQ  Subscriptions. 
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ENDof  YEAR  CLEARANCE  SALE! 


Service  Tested  Equipment 


ORDERS  PREPAID  WITH 

CASH  REMITTANCE 
IN  CONTINENTAL  U.  S. 


TRANSCEIVERS 


VHF   EQUIPMENT 


Clegg  99V 

$109.00 

Col  tins  KWM-1 

$295.00 

CI  egg  22'er 

1 89.00 

Eico  753    (fattdry  wired) 

249.00 

Gonset  Comm.  II  6  mtr. 

89.00 

Galaxy  III  (demo) 

229.00 

Gonsel  Comm.  1116  mtr. 

129,00 

National   NCX^S 

229.00 

Gonset  III  2  mtr. 

1  79.00 

Transcom  SBT-3  (demo) 

1 99,00 

Gonset  IV  Comm.  6  mtr. 

1 69.00 

Transcom  AC  P/S  (demo) 

69.00 

Gonset  IV  Comm.  2  mtr* 

249.00 

SBE  SB-34  (demo) 

349,00 

Gonset  6-50 

229.00 

Sonar  40  40  mtr.  SSB  xcvr 

149,00 

Gonset  Comm.  IV  220  MHz.  (new) 

229.00 

Sonar   12VDC  Supply 

69.00 

Heath  HA- 20  6  mtr.  Mneor 

95.00 

Swan  SW-175  (75  Mtr) 

139.00 

Heath  "Shawnee"  6  mtf. 

159.00 

Swon  SW-12DC  {800  Volt) 

69.00 

Irving  6  mtr,  SSB  mixer  kit  (new) 

39.00 

Lafayette  HE~45B  w/vfo 

99.00 

Polycom  PC-6  (6  mtr.) 

179.00 

RECEIVERS 

P  &  H  600A  SSB  Mixer 

P  &  H  PR600A  Reg,  P/S  for  600A 

35.00 
29,00 

Telco  SB- SO  6  mtr»  SSB  mixer  {new) 

59.00 

Collins  75S-1 

$369.00 

Collins  R-388 
Collins  R-390A/URR 

459.00 
649.00 

TRANSMITTERS 

Collins  75A-1 

159.00 

B  &  W  5100 

$129.00 

Collins  75A-3 

239.00 

Collins  30L-1   (near  new) 

365.00 

Collins  75A-4 

359,00 

Collins  30S-1 

795.00 

Droke  2A 

1  69.00 

Collins  32V- 1 

1 1 9.00 

Drake  2B  (like  new) 

209.00 

Central    Etech  20A   with   vox   and 

Hommarlund  HQ>140X 

129.00 

anti-trip 

T 1 9.00 

Hommorlund  SP-600JX*I7 

359.00 

Central  Elect.  lOOV 

369.00 

HammarJund  HQ-170C 

209.00 

Globe  "Champion"  300W 

99.00 

Hammorlund  HQ-IBOC 

269.00 

Gonset  500  W,  Linear 

1 29,00 

HalMcralfers  SX-lll 

1 59.00 

Gonset  GSB-IQO 

199.00 

Ho ilic rafters  S-120 

49.00 

Gonset  GSB-201 

239.00 

Hollicrafters  S-76 

79.00 

Heath  "Apache" 
Heath  DX^35 

109,00 

Hollicrofters  SX-96 

159.00 

29.00 

Hallicrafters  SX-UO 

1 1 9.00 

Heath  DX-40 

37.00 

Heath  HR-20 

99.00 

Heath  HG-10  VFO 

29.00 

N'otionol  NC88 

49,00 

Health  DX-100 

75.00 

Notional  NC98 

59,00 

Halicrofters  HT-40 

39.00 

National  NC270 

139,00 

Hommarlund  HX-50 

249.00 

National  HR050T  (4  CoHs) 
Nationof  NCI 55  (demo) 

189.00 

Johnson  Viking  ''500"  [like  new] 

329.00 

1 39.00 

Johnson  Viking  11 

69.00 

RME  4350 

119.00 

Johnson  "Ranger'' 

89.00 

RME  6900 

1 79,00 

Johnson  "Valiant" 

1 69.00 

lilliWlMBMVa^i^^B& 


RT1  TELETYPE  CONVERTER! 


MISSION  HAM  SUPPLIES 


3316  Main  Street 

California  92501 


T^  All  transistorized,  1I5V-AC  powered. 
-if  Tuning  meter^  no  scope  needed. 
i^  SclccHve  filters  minimises  interference, 
it  13  transistors,  military  epoxy  board. 

WIRED  AND  TESTED  $99.50 
Phone  683-0523  (area  code  714) 

(Calif,  orders  add  4%  tax) 
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Rest  Break:  It  is  wise  to  have  a  10-15  minute 
rest  break  at  any  convenient  mid-point  in  your 
meeting.  ^\'lien  announcing  the  rest  break, 
state  the  time  at  which  the  meeting  will  be 
rea>nvened.  Prior  to  the  rest  breaks  restate 
what  the  donation  prizes  are  for  ihe  evening 
and  point  out  whom  members  and  \isitors  can 
approach  to  purchase  donation  prize  tickets 
during  the  rest  break.  Resume  your  meeting 
at  the  stated  time  and  your  members  will  be 
more  alert  and  better  able  to  enjoy  the  re- 
mainder of  your  program.  Do  not  have  re- 
fresliments  available  during  the  rest  break. 

Coffee  Break:  Don't  hold  your  coffee  break  in 
the  middle  of  your  meeting  because  you  rush 
evervone  and  cut  short  discussions  which  are 
vital  to  the  chib*s  progress.  Hold  your  coffee 
break  at  the  end  of  the  meeting  when  your 
officers  and  coordinators  will  liave  ample  op- 
portunity to  complete  discussions  with  other 
members,  speakers,  and  prospective  members* 
Rotate  coffee  break  duty  among  as  many 
members  as  possible.  Provide  a  fixed  maximum 
amount  for  refreshments  (to  your  refresh- 
ment coordinator)  and  use  a  wide  variety  to 
get  away  from  the  dull  monotony  of  coffee 
and  doughnuts.  Mud  and  sinkers  aren't  partic- 
ularly appeaHiig  at  the  end  of  a  long  day.  Do 
not  allow  speakers  or  visitors  to  contribute  to 
any  refreslunent  kitty  you  may  have. 

Conventions,  liamfests,  sliows 

Condiicling  Conventions  and  HamfesU:  Un- 
less excellent  club  membership  participation 
is  assured,  do  not  attempt  to  conduct  a  ham* 
fest  or  convention.  These  are  major  projects 
which  require  exceOent  cooperation  from  the 
majority  of  your  members  and  both  can  in- 
volve large  sums  of  cash  which  could  overtax 
vour  treasiu'y*  It  is  wise  to  participate  in  local 
hobby  shows  and  demonstraHons  whenever 
possible  to  keep  ham  radio  in  the  public  eye; 
this  is  good  public  relations. 

Advertmng  your  club  at  radio  affairs:  When- 
ever your  club  members  attend  conventions, 
hamfests^  radici  club  councfl  (federation) 
meetings,  meetings  of  other  radio  clubs,  C-D 
exercises,  etc.^  have  them  wear  club  badges. 

Special  meetings:  It  is  a  good  practice  to  ex- 
pand your  December  meeting  to  include  a 
general  interest  Christmas  Party  t>Tpe  program 
which  is  aimed  at  the  families  of  your  club 
members.  Several  clubs  offer  their  top  dona- 
tion prizes  for  the  year  at  this  meeting  and 
use  this  meeting  to  install  their  newly-elected 
officers.  If  yoiu*  officers  are  installed  at  a  dif- 
ferent time  of  the  year,  it  is  best  to  hold  a 


formal  installation  ceremony  and  to  include 
official  recognition  for  the  work  accompHshed 
by  the  out-going  officers* 

Field  trips 

Make  sure  all  your  members  have  advance 
notice  of  each  field  trip  and  that  they  know 
whom  to  contact  for  additional  details.  Make 
every  member  know  he  is  welcome  on  all  field 
trips.  Conduct  field  trips  to: 

Tower  &  antenna  raisings 

Hamfests  &  conventions 

Local  ANi/TWFM  broadcast  stations  & 
transmitting  sites 

Local  radio  stations  of  other  radio  services 

Member*$  stations 

Local  distributors 

Local  manufacturers 

Operation 

Cluh  station:  If  you  have  a  permanent  site 
available,  set  up  the  best  club  station  your 
club  can  afford.  Try  to  have  better  equipment 
and  antennas  than  most  of  your  members  have 
themseKes.  Set  up  a  top-notch  Novice  station 
to  give  your  new  licensees  a  taste  of  the 
Novice  code  bands  under  the  best  possible 
conditions. 

Use  your  club  station  to  conduct  club  nets 
and  to  advertise  club  activities  during  on-the- 
air  contacts  with  other  active  hams.  The  best 
place  to  recruit  new  members  is  on  the  air; 
who  wants  hams  who  don't  operate?  Make  it 
a  practice  to  have  the  operators  QSL  each 
contact  with  each  station  which  is  worked  for 
the  first  time.  If  you  print  a  bulletin,  send  a 
recent  issue  with  your  club  QSL  and  invite 
the  ham  to  attend  a  future  meeting,  providing 
Ivim  with  a  couple  of  specific  futtne  meeting 
dates. 

Make  it  a  practice  to  have  the  club  station 
operated  strictly  by  the  book.  Have  each  op- 
erator sign  the  log  book,  complete  the  log  in  a 
uniform  legal  manner,  operate  in  the  best  pos- 
sible manner.  QSL  each  QSO,  and  just  plain 
do  the  best  possible  salesmanship  job.  Remind 
each  member  he  must  have  his  operator's 
license  with  him  when  he  operates  any  sta- 
tion, including  the  club  station. 

Contests:  Have  your  club  station  active  in  as 
many  contests  as  possible,  even  if  it  is  just 
token  participatiorL  Encourage  maximum  at- 
home  activity  by  aB  your  member  stations  in 
each  contest  throughout  the  year  and  make 
special  log  sheets,  check  sheets,  and  reporting 
forms  available  for  your  members.  Several 
clubs  offer  prizes  to  their  top  scorers  to  en- 
courage increased  activity  in  major  national 
and  international  contests- 
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Field  day:  The  annual  field  day  exercise  pro- 
vides an  excelleat  opportunity  to  test  your 
club's  ability  to  operate  tinder  adverse  condi- 
tions, FD  also  provides  a  once-per-year  chance 
to  get  some  excellent  public  relations  work 
done  on  behalf  of  the  amatem'  radio  service 
and  your  own  club.  Lcjcal  newsii^apers,  radio 
stations,  and  TV  stations  are  usually  glad  to 
provide  coverage  of  your  field  day  activities. 
If  you  are  sending  written  articles  to  news- 
papers, double  or  triple  space  your  typed 
copy  and  submit  it  well  in  advance  of  the  FD 
date.  If  you  want  radio  and  TV  coverage, 
send  them  a  typed  announcement  letting  them 
know  what  FD  is,  where  your  group  wiU  be 
operating,  and  whom  they  can  contact  for  ftill 
particulars.  Do  not  permit  untrue  or  exag- 
gerated statements  and  stick  to  known  facts  at 
all  times.  Amateur  radio  is  truly  the  best  radio 
service  and  truthful  statements  of  facts  are 
more  than  enough  to  remind  John  Q.  Public 
that  we  are  doing  a  good  fob  for  him.  Em- 
phasize the  usefulness  of  the  amateur  radio 
service  rather  than  the  names  and  calls  of  a 
few  club  wheels.  One's  name  in  print  (plus  a 
dime)  still  just  buys  one  a  cup  of  coffee. 
Support  our  amateur  radio  service  and  your 
radio  club  and  forego  petty  personal  agran- 
dizement 

Training 

Every  club  should  conduct  regular  licensing 
classes  to  help  produce  the  best  possible  new 
operators  and  to  help  upgrade  present  hams. 
Classes  provide  an  excellent  source  of  new 
members  and  yomr  instructors  quickly  learn 
wliich  students  are  the  best  prospective  club 
members.  The  newer  hams  are  usually  more 
active  than  the  long-licensed  ones  and  a  con- 
stant supply  of  new  members  (from  your 
classes)  insures  continued  high  interest  and 
activity* 

Sample  examinations  ir  handouts:  The  author 
of  this  article  has  taught  general  licensing 
classes  for  several  years  and  he's  wiUing  to 
send  a  sample  set  of  examinations  and  hand- 
outs to  any  club  instructor  who  requests  them. 
Just  send  a  self-addressed  10  x  12  inch  manila 
envelope  and  $1.50  in  postage  stamps  and  the 
sample  set  will  be  sent  as  quickly  as  possible. 
All  clubs  are  welcome  to  copy,  modify,  and 
duplicate  these  sheets  to  use  them  as  they  see 
fit  in  their  hcensing  classes. 

Licensing  classes  booklet:  The  ARRL  Com- 
munications Department  has  a  free  brochure 
available  to  licensing  class  instructors  in 
league-aflBliated  clubs;  simply  request  a  copy 
of  "Licensing  Classes"  to  pick  up  a  lot  of  use- 

HOV  EMBER  1966 


Make  your  own  quality  balun 
and  save  money! 

BROADBAND  TOROID 
BALUN  KIT 


The  new  AMI-TRON  Toroid  Balun  Kit  mokes  o 
mcderrif  compact  antenna  transformer  that  can  be 
wired  for  either  4:1  or  1:1  impedonce  ratio.  The  1:1 
balun  is  ideol  for  use  between  a  cooxiol  feedtine 
and  o  bolonced  ontenno.  The  bolun  reduces  coox 
radiation  and  properly  bolances  the  energy  for  ap- 
plication to  the  ontenno's  feedpoint  The  AMI-TRON 
bolun  olso  acts  as  an  isolation  device  and  removes 
the  capocity  of  the  coax  from  the  antenna  which 
extends  the  low  SWR  frequency  range  of  the  orray. 
Baluns  mode  from  this  kit  can  be  used  to  advantage 
on  these  ontenno  types:  Dipole,  Quad,  Beam,  In- 
verted  Vee,  Windom  and  Folded  Dipole.  The  bolun 
is  good  over  a  frequency  ronge  of  1  through  60  mc. 


ONLY 


$5.00 


Add    35    cents   for    postoge    and   handling,    California 
tsuyers  add  4%   sales  tax, 

■▲!!•  PRODUCTS  SALES  INC 


1501  SOUTH  HILL  STREET 

LOS  ANGELES.  CALIFORNIA  90015 

The  Wesr's  Oldest  Hom  Distributor 


I 
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iiil  tips  oil  just  how  one  should  conduct  club 
classes,  Tliis  brochure  telk  you  the  do's  and 
don't  learned  the  hard  way  in  worldng  with 
several  thousand  Hcensing  class  students.  The 
training  aids,  film  sources,  film  contests,  hand- 
out sources,  ham  manufacturers,  code  practice 
stations,  typical  exaniiiiations,  etc.,  are  all 
gathered  together  in  this  one  booklet  to  make 
your  job  easier  and  to  help  make  your  classes 
better* 

Class  conduct:  Conduct  fonnal  classes  and 
provide  your  training  coordinator  witli  the 
classroom  space,  budget,  storage  area,  train- 
ing aids,  and  help  he  needs  to  run  your  train- 
ing j>rograni.  It  is  best  to  keep  building  pro- 
grams separate  from  licensing  programs  or 
neither  one  will  prove  as  successful  as  it 
should  be.  Make  extensive  use  of  the  excellent 
films  detailed  in  the  "Licensing  Classes"  bro- 
chure. 

Code  practice:  Next  to  on-the-air  contacts,  the 
best  way  to  have  your  students  build  up  theii' 
code  speeds  is  to  use  pre-recorded  tapes.  The 
author  of  this  article  has  produced  a  set  of 
seven  1800-foot  monaural  tape  recordings 
which  have  been  used  successfully  to  take 
thousands  of  students  from  no  knowledge  of 
the  code  up  tlirough  13  WPM  A  printed 
break-down  of  this  series  of  tapes  is  available 
to  anyone  who  requests  one  and  sends  a  self- 
addressedj  stamped  envelope.  It  takes  a  lot  of 
time  and  effort  to  produce  good  code  training 
tapes  but  tliey  are  extiemely  effective  and 
you  II  quickly  agree  that  it  is  worth  the 
trouble.  A  series  of  seven  1800-foot  tapes, 
recorded  monaurally  at  3S  IPS,  provide  21 
hours  of  instiuction  which  will  do  the  job* 

£x(ra  class  course:  When  the  present  incentive 
hcensing  docket  is  untangled  (and  that  could 
be  anytime)  the  higher  grade  Ueenses  will 
probably  carry  operating  privileges  which  will 
not  be  available  to  holders  of  lower  class  li- 
censes. Since  this  Is  an  accepted  assumption 
witli  most  hams,  tliere  is  a  great  demand  for 
amateur  extra  class  licensing  courses  and  ham 
clubs  are  in  the  best  position  to  provide  the 
desired  training.  It  is  best  not  to  assume 
knowledge  on  the  part  of  your  applicants;  a 
simple  general-class  tlieory  test  will  quickly 
detemiine  which  applicants  are  qualified  to 
directly  enter  your  extra  class  course  and 
whicli  ones  should  be  sent  through  your  gen- 
eral course  for  a  refresher  before  they  take 
your  extra  class  course.  If  you  don't  establish 
a  minimum  knowledge  level  for  those  entering 
your  extra  class  course,  you  will  be  so  busy  re- 
viewing general  class  theory  that  you  won^t 
be  able  to  give  proper  coverage  to  the  ad- 


vanced  theory   which   should   be   covered    in 
the   extra   class    course. 

Bulletin 

Regardless  of  size,  paper,  ink,  professional 
appearance,  or  anything  else,  a  club  bulletin 
is  a  prime  ingredient  in  any  successful  club. 
Your  bulletin  coordinator  (editor)  should  be 
provided  with  a  regular  budget,  reporters,  and 
all  the  help  he  needs  to  get  your  bulletin  out 
on  time.  Send  each  member  a  bulletin  prior 
to  the  regular  meeting  to  remind  him  to  at- 
tend the  meeting.  All  infomiation  should  be 
submitted  to  the  editor  (in  writing)  at  least  a 
week  prior  to  the  regular  printing  date.  The 
editor  must  be  kept  up-to-date  as  members 
are  added  or  dropped  and  as  their  addresses 
and/or  call  signs  change. 

Head  sheets:  Your  bulletin  head  sheets  should 
include: 

Club  name,  address,  and  call  sign 

Location,  date,  and  time  of  your  next  reg- 
ular meeting 

Name,  address^  telephone  number^  and  call 
sign  of  each  officer 
Reports  ami  articles:  Each  club  officer,  co- 
ordinator, and  member  should  be  urged  to 
submit  full  articles  and  small  news  items  for 
the  bulletin.  References  to  hams  and  clubs 
should  include  their  names  and  call  signs. 
Standard  reports  from  club  officers  can  be 
printed  in  the  bulletin  to  preclude  the  neces- 
sity for  having  tliem  read  during  regular 
meetings. 

Your  editor  should  print  all  articles  sub- 
mitted as  lung  as  they  are  not  an  attack 
against  any  person  or  group.  Print  items  which 
are  of  interest  to  as  many  of  your  members 
as  possible.  The  bulletin  must  reflect  club 
news  and  not  just  be  the  ramblings  and  opin- 
ions of  one  member,  tlie  editor.  Use  your  bul- 
letin to  recognize  the  effort  each  member 
expends  on  behalf  of  the  club;  this  is  the  right 
place  to  give  credit  to  those  who  are  doing 
the  work  to  make  your  club  more  successful. 
Do  not  print  negativ  e  comments  about  any  of 
your  members  or  officers  who  fail  to  perform 
satisfactorily* 

Educational  articles  should  be  included  to 
help  your  newcomers  and  to  jog  the  memory 
cells  of  yoiu"  experienced  hams.  Get  these 
articles  from  as  many  different  members  and 
readers  as  possible.  Correct  poor  spelling  but 
leave  the  technical  content  of  the  writer's  arti- 
cle alone. 

Articles  can  be  printed  which  are  related  to 
the  subject  of  the  coming  entertainment  pro- 
gram. Such  articles  give  your  members  a 
chance  to  get  acquainted  with  the  program 
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"YOUR  COLLINS  HEADQUARTERS" 
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ANOTHER    QUEMENL  FIRST! 


out  U  INT  WO  Oil 

QEC-2 


iSZ^i       ALL-TRANSISTORIZED 

•  s-'^""**'""'       GRID  DIP  METER 

•  Highest  Slabiliiy 

•  H«i  vy  Dip 


TWO  BEAUTIFUL  SYNCHROHQUS  24  HOUR  UECTRIC  CIDCKS 

PHE  m  locu  m  m  m  im  oh  ip.  time 
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subject  mid  tliis  assures  a  more  attentive  audi- 
ence at  the  regular  meeting. 

Your  better  licensing  class  handouts  often 
make  an  appreciated  addition  to  your  bulle- 
tins. It  is  a  good  practice  to  publish  a  list  of 
your  members  names,  addresses,  call  signs,  and 
telephone  numbers  at  least  once  each  year. 

Exchange  bulletins  with  other  clubs  on  a 
swap  basis  and  improve  your  bulletin  by 
critically  comparing  it  \\  ith  those  you  receive. 
The  author  of  this  article  would  be  pleased 
to  exchange  club  bidletins  with  any  other 
club. 

Encourage  club  members  to  send  a  bulletin 
to  each  local  ham  they  contact  to  help  pro- 
mote prospective  new  members.  Print  extra 
bulletins  to  be  distributed  wherever  they'll  do 
the  most  good* 

Special  club  items 

QSL  cords:  Design  and  print  a  top-quality 
distinctive  basic  club  card  to  be  overprinted 
and  used  by  yotir  club  members;  print  as 
many  as  possible  to  obtain  the  best  possible 
price.  Do  not  pennit  variations  in  the  basic 
card.  Take  care  to  produce  the  best  possible 
card  and  end  up  with  a  QSL  which  all  your 
members  will  want  to  use.  Sell  cards  to  mem- 
bers in  a  wide  range  of  quantities  and  have 
the  club  clear  a  small  profit  on  each  sale. 

Badges:  Design  a  unique  club  badge  and  urge 
all  members  to  obtain  one  and  to  wear  it  to 
all  ham  activities,  especially  to  your  own  club 
meetings. 

Membership  cards:  Design  a  wallet-size  mem- 
bership card  and  issue  one  to  each  member 
every  year.  Some  clubs  prefer  to  indicate 
membership  class  and  longevity  of  club  as- 
sociation on  these  cards.  Honorary  members 
should  receive  lifetime  membership  cards  plus 
appropriate  certificates,  if  possible.  Each  ex- 
president  who  completed  an  elected  term  in 
oflfice  should  be  an  honorarj^  member* 

Supplies:  Produce  the  club  membership  appli- 
cations, by-laws,  class  applications,  attendance 
record  forms,  class  completion  certificates, 
log  forms,  check  sheets,  honorary  membership 
certificates,  and  all  other  printed  matter  re- 
quired for  club  operation.  If  the  club  has  a 
fixed  location,  store  all  club  materials  there 
and  use  the  club  address  for  all  club  corre- 
spondence. 

Money:  If  your  club  collects  dues,  save  your 
treasurer  a  lot  of  trouble  by  making  them  pay- 
able yearly;  weekly  and  monthly  dues  col- 
lections are  time-consuming  and  an  mmeces- 
sary  bother.  It  takes  money  to  operate  a  club 


and  you  are  wasting  your  time  if  youVe  con- 
tinually forced  to  operate  on  a  shoe-string 
and  you  are  faced  with  constant  fund-raising 
drives.  Donation  prizes,  club  QSL  sales,  mag- 
azine/organization subscriptions,  initiation  fees, 
refreshment  kitties,  auctions,  dues,  and  other 
sources  of  revenue  can  all  be  tapped  to  pay 
your  clubs  operating  expenses.  A  moderate 
initiation  fee  and  reasonably  high  dues  rates 
are  the  best  way  to  obtain  your  basic  operat- 
ing funds.  Association  vnth  a  good  club  is 
worth  money  to  a  ham  so  don  t  be  hesitant 
about  requesting  the  funds  you  need  to  oper- 
ate. If  prospective  or  current  members  do  not 
feel  the  club  is  worth  the  price  to  them^  let 
them  stay  out;  fust  make  sure  it  is  actually 
worth  its  cost.  If  special  hardship  cases  arise, 
imtiation  fees  and  dues  requirements  can 
easily  be  waived  by  your  board.  Make  sure 
your  club  is  a  good  investment  and  your 
members  will  pay  the  tab. 

Value:  Remember  that  a  club's  value  is  not 
judged  by  its  total  membership,  the  size  of  its 
quarters,  or  its  bank  accotmt;  many  of  the 
best  clubs  are  quite  small  in  these  respects*  If 
the  club  serves  the  needs  of  the  amateur  radio 
service,  the  general  public,  the  various  levels 
of  government,  and  its  own  members,  it  is  an 
excellent  organization. 

Silent  keys:  Each  club  should  establish  a  silent 
key  committee  under  the  direction  of  a  silent 
key  coordinator.  It's  the  least  we  can  do  for  a 
deceased  member  to  make  sure  his  family  gets 
the  professional  help  they  need  to  disassemble 
his  station  and  to  market  it  at  the  best  pos- 
sible price, 

Summartj:  Doo-dads  such  as  club  decals, 
jackets,  shirts,  emblems,  stationery,  etc,  all 
have  proven  popular  with  some  clubs.  These 
items  are  just  so  much  frosting  on  the  cake, 
though;  make  sure  you  bake  a  good  cake  be- 
fore you  try  to  ice  it. 

It  is  hoped  that  this  article  has  provided 
some  new  ideas  on  how  to  run  a  ham  club. 
It  is  understood  that  clubs  must  be  tailored 
to  meet  the  specific  needs  and  interests  of  the 
members.  Some  subjects  have  been  mentioned 
in  a  few  words  despite  the  fact  that  they  are 
of  such  great  importance  that  articles  could 
be  \vritten  on  them  alone.  The  purpose  of  this 
article  is  just  to  hit  the  high  spots  and  it  is 
hoped  that  tliis  has  been  accomplished.  Your 
added  suggestions  and  comments  would  be 
appreciated. 

Remember  that  a  ham  club  is  supposed  to 
be  an  association  of  people  who  are  in  the 
amateur  radio  service;  make  sure  your  club's 
long-range  objective  is  to  be  of  service. 

.  W6DDB 
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Inexpensive  Key 

Marvin  McConkey  KTMAL 

We  here  at  the  VA  Hospital,  Northampton, 
Massachusetts,  have  built  several  Electronic 
Keyers  as  described  by  W4UWA/K3KMO  in 
the  June  1962  issue  of  73  Magazine  as  a  pa- 
tient project  in  our  Manual  Arts  Therapy  Ra- 
dio Clinic,  After  taxing  our  pocketbooks  to 
buy  a  relay  and  other  components  not  found 
ia  our  parts  box,  very  little  money  was  left  to 
buy  the  key.  Anxious  to  go  on  the  air  with 
our  radio  club  call  of  KIOXT,  we  decided  to 


C3)  TEftMINAL    POSTS 


{4}  mQLES 


HACKSAW    BLADE- 


|»0)  6-32  UAOitfm. 
SCREWS  &  NUTS 


m 


Fig.  1,  tnexpensive  key  knob  made  from  14^' 
stock  with  1"  disc  glued  to  16"  disc  and  these  two 
discs  glued  to  piece  1"  x  %",  Base  rs  plastic  or 
wood  434"  X  314"  X  W. 


This  photo  of  the  Inexpensive  key  shows  the  con- 
struction. 


use  Yankee  ingenuity  and  see  if  we  coidd  fab- 
ricate a  unit-  The  Instructors  in  the  other 
Manual  Arts  Therapy  CKnics  cooperated  and 
we  came  up  with  a  couple  of  hacksaw  blades, 
some  6-32  nuts^  machine  screws,  and  a  scrap 
piece  of  Ji"  plexiglass  (wood  could  have  been 
used).  We  put  our  heads  together  back  at  the 
Radio  Clinic,  assembled  all  these  parts  and 
came  up  with  the  key.  This  key  has  worked 
out  very  well  for  us  and  we  thought  we  would 
share  the  information  with  your  readers  and 
our  Amateur  Radio  Fraternity,  This  can  be 
fabricated  with  a  very  small  outlay  of  cash, 
a  minimum  number  of  tools;  such  as,  a  drill, 
an  old  hacksaw  (hope  you  don't  have  to  use 
tlie  blade  from  the  hacksaw  which  was  used 
for  the  key  arm),  and  a  screw  driver. 

.  ,  .  KIMAL 
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Turnbuckle  Safety 


Tumbuckles  are  very  commonly  used  in  an- 
tenna instaDations  to  allow  tightening  of  guy 
guy  wires,  and  also  to  provide  a  break  point 
in  the  guy  when  antenna  masts  are  to  be 
lowered.  It  is  not  very  well  known,  however, 
that  under  certain  conditions  of  vibration  in 
windy  weather,  that  a  turnbuckle  will  un- 
screw, and  therefore  open  the  guy  just  as 
destructively  as  if  it  had  broken  I 

This  is  particularly  true  with  new  tumbuc* 
kleSj  which  have  nice,  clean,  smooth  threads. 

The  use  of  a  nut  to  lock  the  threads  in  the 
desired  position  is  made  difficult  by  the  fact 
that  one  half  of  a  turnbuckle  uses  a  left- 
handed  thread,  and  left-hand  nuts  are  hard  to 
find. 

A  simple,  eflFective  means  of  preventing  a 


turnbuckle  from  loosening  is  shown  in  tiie 
photo*  A  short  piece  of  common  guy  wire  is 
fed  thiough  the  body  of  the  turnbuckle  and 
then  tlirough  each  end,  and  then  twisted  to 
prevent  unraveling.  This  keeps  either  end  from 
tinning  with  respect  to  the  body.  .  ,  •  K6UGT 
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Gus:  Part  17 


Here  I  was  on  Mahe,  trying  to  arrange  some 
way  to  get  to  some  of  the  rare  islands  in  that 
general  area.  I  nearly  lived  down  around  the 
docks,  cornering  any  and  all  ship  ouniers,  I 
had  plenty  of  time  to  observe  the  way  of  life 
on  the  Seychelles.  These  people  know  how  to 
take  it  real  easy;  they  don't  worry  about  the 
various  troubles  throughout  the  w^orld;  in  fact, 
most  of  them  aren't  aware  of  what's  happen- 
ing beyond  Mahe.  Tliey  are  too  busy  enjoying 
life  to  worry  about  anything  else.  With  the 
YL  population  a  lot  higher  than  the  OM  popu- 
lation, the  fellows  I  guess  have  quite  an 
interesting  life.  Some  of  the  carrying  on  that 
I  have  heard  about  would  shock  some  people, 
Ym  sure.  Tlie  people  here  do  what  they  want 
to  do,  when  thev  want  to  do  it;  the  least  of 
their  worries  is  what  other  people  think  of 
them.  One  day  as  I  was  operating  in  my  little 
thatched  hut»  I  saw  an  old  man  setting  under 
a  coconut  tree  right  out  in  front  of  my  ham 
shack.  I  walked  out  and  had  a  talk  with  this 
old  fellow.  I  asked  hira  where  did  he  work. 
His  answer  was,  that  he  did  not  work  at  all; 
I  then  asked  him  if  he  had  retired,  but  he 
replied  he  could  not  retire  because  he  had 
not  ever  really  worked.  About  this  time  three 
or  four  porpoises  were  passing  by  a  few  hun- 
dred feet  out  in  the  ocean;  he  pointed  at  them 
and  asked  if  I  ever  heard  of  any  fish  working. 
I  had  to  admit  I  never  did.  Then  he  pointed 
up  at  some  sea  gulls  and  then  lie  asked  me  if 
I  had  ever  heard  of  any  bird  working;  again 
the  answer  was  no.  Then  he  said  to  me,  *Tou 
know  God  made  the  birds,  and  fish,  and  then 
made  man  as  His  own  chosen  people.  The 
Good  Lord  takes  care  of  the  birds  and  fishes, 
so  since  man  was  His  own  chosen  people,  I 


know  that  God  would  take  care  of  me  "  After 
thinking  it  over  and  looking  around  the  Sey- 
chelles, I  know  it's  possible  for  someone  to  live 
there  a  long  time  and  never  go  hungry.  The 
only  clothing  you  really  need  is  a  pair  of 
shorts;  you  can  sleep  under  a  coconut  tree  on 
a  few  leaves  or  maybe  out  on  the  beach.  So 
maybe  the  old  fellow  has  something  there,  I 
still  tliink  he  was  telling  the  truth  about  bis 
not  ever  w^orking.  So  there  you  are  fellows- 
scram  over  to  VQ9  land.  Youll  have  it  made 
—but  their  immigration  department  says  you 
have  to  have  a  reasonable  income  if  you  want 
to  stay  diere.  No  working  all  owed  1 

I  even  went  to  a  few  native  dances  there, 
and  listened  to  their  home-brew  musical  in- 
struments. They  have  a  native  dance  that's 
very  much  Uke  the  old  square  dance  that  we 
occasionally  have  in  South  Carolina.  Their  ver- 
sion lasts  one  solid  hour.  They  call  out  the 
instructions  to  their  dancers  in  their  native 
tongue,  singing  the  instructions  along  with 
the  musicians-  This  was  one  time  I  wished  I 
had  along  my  tape  recorder.  This  would  have 
been  sometlung  unsual  to  listen  to  back  here 
right  now* 

Things  were  very  cheap  when  I  was  there, 
A  good  carpenter  could  be  hired  for  $.25  per 
day.  Now,  according  to  what  I  hear,  the  same 
carpenter  wants  $.75  per  daVj  if  you  can  get 
himi  This  inflation  is  blamed  on  the  few  USA 
technicians  working  there  on  a  satelhte  track- 
ing project!  How  such  a  few  fellows  can 
bring  inflation  to  an  island  with  about  45,000 
population  I  myself  cannot  understand. 

You  soon  become  a  part  of  the  scene  and 
e\^erv^one  takes  vou  for  one  of  them  after  a 
few  weeks  on  Mahe,  You  are  invited  out  to 
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THIS  RIGID  CHROME  STEEL  ANTENNA  MOUNT  FASTENS  TO  YOUR 
CAR  TRUNK  LID  tN  MINUTES  .  .  *  AND  NO  BODY  HOLES  ARE 
NECESSARY!  INCREASES  RADIATION  EFFICIENCY  OVER  BUMPER 
TYPE  MOUNTS  WITH  SUPERIOR  GROUND  PLANE  EFFECT.  SEE 
THESE  MODERN  MOUNTS  AT  YOUR  DISTRIBUTOR-DEALER  OR 
REMIT  $8.95  (Check  Of  M.  0.)  TO  E-Z  MOBILE  ANTENNA 
MOUNT  INC,  P.O.  BOX  277,  ALGONAC,  MICHIGAN.  (Michigan 
residents  add  4  %  sales  tax) 

SPECIFY  ANTENNA  MOUNT  HOLE  DESIRED  (Va"- 3/^ ''.SMALL  OR 
MEDIUM  BALL} 

DEALER  INQUIRIES  INVITED 


$8?5 

NET 


PATeNT  FENDING 


dinners  almost  every  night  and  soon  everyone 
is  calling  you  by  your  first  name*  You  soon 
come  to  know  many  people  there  and  you 
begin  to  see  how  they  enjoy  life,  I  don't  tliink 
there  is  anyone  on  Mahe  who  has  ulcers,  un- 
less tliey  had  them  before  they  arrived  there* 
The  color  of  the  population  is  anywhere  from 
jet  black  to  blonde ^  and  there  seems  to  be  no 
sign  of  a  color  bar  there. 

After  hanging  around  the  docks  for  a  num- 
ber of  weeks,  I  was  invited  by  a  captain  of 
a  boat  to  go  with  them  to  what  they  call  Bird 
Island  to  gather  eggs  laid  tliere  by  various  sea 
birds-  When  we  arrived  at  the  island,  which 
was  only  a  short  distance  from  Malie,  every- 
one picked  up  an  umbrella  before  he  boarded 
the  small  boat  that  was  taking  them  ashore.  I 
asked  the  captain  iJF  lie  thought  it  was  going 
to  rain.  He  looked  at  the  sky  and  said  he  did 
not  think  there  would  be  any  rain  from  up 
there,  and  sort  of  smiled •  I  almost  got  on  the 
boat  witliout  an  umbrella,  but  giving  it  a 
second  thonglit  decided  there  must  be  some 
reason  why  everyone  else  was  taking  an  um- 
brella, so  I  grabbed  one  myself,  just  in  case. 
Awav  the  little  boat  went  for  shore.  When  it 
arrived  on  the  sandy  beach,  the  sky  darkened 
with  sqtiawking  birds,  I  mean  the  sun  actually 
went   out.   Then    it   started   to   rain,   but   this 


rain  did  not  come  from  any  clouds.  Back  we 
went  to  the  big  boat;  we  spent  the  night  there 
and  the  next  day  went  back,  A  total  of  some 
900,000  eggs  were  gathered.  Back  on  Mahe 
for  the  next  few^  weeks  plenty  of  eggs  were 
served  usually  scrambled,  and  very  cheap^  too- 
Usually  they  are  only  allowed  to  gather  these 
eggs  during  July,  and  only  one  trip  to  the 
island  is  allowed.  There  must  have  been  a 
several   million   birds   on    this   island.    If   vou 

r 

ever  go,  boys— take  your  umbrella. 

Finally  after  sticking  around  the  docks  all 
the  time  I  got  word  that  a  ship  was  taking  off 
for  the  Chagoes  Islands,  I  had  been  having 
daily  schedules  with  France,  VQ8AM,  trying 
to  get  a  license  for  the  VQ8  islands.  It  was 
sort  of  touch  and  go  regarding  issuing  a 
license.  When  I  got  word  tliat  tlicre  was  a 
ship  leaving  for  the  Chagoes  I  immediately 
got  in  touch  witli  France,  telling  liim  of  the 
situation.  He  went  do\^m  this  time  I  tliink  wdth 
Leny^s  brother,  Gilbert,  who  still  lives  on 
Mauritius;  Gilbert  told  the  head  man  of  their 
FCG  the  situation  I  was  in,  and  he  informed 
them  that  I  should  not  miss  this  chance  of 
getting  to  Chagoes.  Telling  them  that  if  there 
was  any  trouble  due  to  my  operation  there, 
he  would  come  to  mv  assistance.  The  storv 
I  got  after  I  finally  arrived  on  Mauritius  was 
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someming  more  or  less  like  that.  I  got  iii 
touch  with  the  owner  of  Chagoes,  and  got  the 
all  imi^ortant  letter  of  introduction  for  me  to 
hand  to  his  island  manager  in  Chagoes.  Then 
1  located  the  owner  of  the  ship  that  was  going 
there,  got  his  approval  to  go,  then  went  to  the 
captain  and  got  his  approval  to  go  on  his 
ship.  I  was  all  set. 

I  still  say  1  had  a  perfectly  legal  right  to  go 
there  and  operate.  It  was  a  clean  operation 
as  far  as  I  am  concenied  and  even  to  this  day 
1  think  it  should  count  as  a  new  one  for  the 
fellows  that  I  worked  when  I  was  there. 
Nothing  anyone  says  or  tells  me  Avill  make 
me  change  my  mind  on  this  operation.  In- 
cidentally, I  think  the  same  of  my  BY  opera- 
tion. I  wonder  how  many  BY  licenses  the 
APRL  has  ever  seen?  What  proof  have  they 
that  every  BY  station  is  not  a  pirate?  Did 
Chiang  or  Mao  issue  the  licenses?  If  Mao,  do 
they  consider  this  legal?  I  am  under  the 
impression  that  from  the  USA  viewpoint 
Chiang  is  the  legal  government  of  China,  If 
the  present  BY  stations  are  using  licenses 
issued  by  Mao— are  they  not  pirates  from  our 
legal  viewpoint'?  Kinda  interesting,  all  this,  eh 
fellows?  I  have  not  ever  heard  anv  answers  to 
all  tills  myself.  While  I  am  on  the  subject  I 
am  still  not  100%  sure  what  is  and  what  is  not 
a  country  either.  Maybe  there  is  no  real  good 
answer  to  this  one,  I  guess  there  are  some 
good  solid  rules  but  there  also  seems  to  be  so 
many  exceptions  to  these  rules*  Russia  in  their 
country  list  says  that  tlie  So\iet  stations 
down  in  Antarctica  are  separate  from  the  rest 
of  them  and  thev  call  it  another  countr\%  How 
alK>ut  those  other  countries  that  are  rep- 
resented down  there?  Let^s  not  get  involved  in 
this  countrv  business— it  seems  to  be  an  endless 
debate,  never  quite  coming  to  any  definite  con- 
clusion. But  it  is  something  to  think  about 
when  you  are  sitting  there  tuning  your  re* 
ceiver  for  a  new  one. 

Back  to  my  story  again.  Here  I  was  with 
a  boat  about  to  depart  lor  Chagoes  with  only 
a  verbal  understanding;  the  trip  was  only 
costing  a  very  small  sum  of  money*  I  went^ 
since  there  was  no  time  to  monkev  around. 
All  tlie  way  it  was  up  wind,  which  meant  a 
lot  of  tacking  back  and  forth  all  the  way;  this 
added  quite  a  number  of  da\*s  to  the  trip. 
Remember,  most  all  boats  in  these  parts  are 
made  for  saiHng,  the  diesel  powered  boats  are 
used  only  to  bring  others  \m  to  the  docks  and 
take  them  away.  As  usual  T  did  some/MM 
along  the  v\^y. 

About  the  third  day  out,  around  10  a.m,  one 
morning,  I  was  operating  when  all  of  a  sodden 
one  of  the  deck  hands  ran  into  the  dining 
room  where  T  had  the  equipment  moimted  on 


the  dining  table  and  grabbed  me  by  the  arm 
saying  something  and  pointing  back  to  where 
my  I4AVS  Hy-Gain  vertical  ground  plane 
antenna  was  mounted.  I  ran  back  with  him 
to  see  what  was  wrong.  On  board  a  ship  I  had 
previously  discovered  tliat  tliere  usually  was 
not  room  for  all  the  ground  radials,  so  I 
w^ould  connect  a  random  length  of  18  Copper- 
weld  to  the  ground  plane  and  would  keep  the 
other  end  of  the  w^ire  under  the  water.  To  do 
this,  I  had  picked  up  from  the  engine  room 
a  bolt  about  4  inches  long  and  1  inch  in 
diameter;  this  big  bolt  was  fastened  to  the 
end  of  my  ground  radial  and  tossed  overboard 
to  trail  in  the  water.  Incidentally,  this  makes 
a  FB  ground  radial  and  tlie  SWR  is  very  close 
to  1:1.  When  I  got  to  the  antenna,  believe 
it  or  not,  a  fish  had  swallowed  this  bolt  and 
was  really  whipping  back  and  forth  in  the 
water,  I  grabbed  the  wire  and  tried  to  pull 
the  fish  in.  The  Copperweld  wire  dam  near 
cut  thru  my  hands,  so  someone  handed  me 
a  pair  of  greasy  mechanics  gloves*  This  time 
I  managed  to  pull  tlie  fish  up  to  the  deck;  it 
was  a  nice  17  pound  tuna,  and  we  ate  him 
for  supper  that  night.  W^e  had  to  cut  him 
wide  open  to  remove  the  bolt,  for  it  had  gone 
into  the  stomach  of  the  fish. 

Back  to  the  shack  I  went  and  began  operat- 
ing. After  operating  about  30  minutes  I 
noticed  the  SWR  all  of  a  sudden  went  up  (I 
always  operate  with  the  SWR  bridge  in  re- 
flected power  position).  Out  to  the  antenna  I 
went  again,  expecting  to  find  tlie  ground  wire 
broken  off  on  account  of  the  swishing  back 
and  forth  of  that  tuna  fish*  As  soon  as  the 
antenna  came  in  view,  I  saw  what  was  wrong 
—a  flying  fish  about  10  inches  long  had  gotten 
himself  wedged  in  between  the  20  meter  stub 
and  the  rest  of  tlie  antenna.  You  know  the 
model  14  A\^S  Hv-Gain  has  a  20  meter  section 
running  up  beside  the  other  part  of  the 
antenna;  the  si3acing  in  mine  was  about  ZV2 
inches,  fust  the  right  spacing  for  this  flying 
fish  to  get  caught  between  when  he  tried  to 
fly  in  between  the  elements.  T  called  this  nw 
"fish  catching"  antenna,  and  those  two  fish 
were  the  only  ones  I  have  ever  accidentally 
caught  in  my  life.  The  new  14ASQ  Hy-Gain 
antenna  has  no  20  meter  stub,  so  the  flying 
fish  catcliing  feature  is  now  gone.  As  fish  were 
needed  tlie  deck  crew  would  trail  a  hook  \\ itli 
a  piece  of  meat  or  fish  on  it;  they  always  kept 
fresh  fish  on  hand  to  eat  when  needed.  A 
number  of  large  boats  passed  us  on  their  way 
to  Aden,  Mombasa,  and  tankers  to  the  Per- 
sian Gulf;  we  saw  a  number  of  Japanese 
fishing  ships  also.  Seemed  to  be  plenty  of 
Ijaffic  down  there— Cliagoes  next  month,  boys. 
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15  EPOXY  RECTIFIERS  WITH  EVERY  $5  PURCHASE 
MANY  OVER  600  PV.  NO  SHORTS  OR  OPENS. 


closed)    2 
6    and     12 


6"x9''  speakers,    20  ohms.    1.5   oz   magnet 
4"  speaker,   3,2   ohms,   1    oz    magnet 
2.5^'   speakers,    10   ohms 
24    voft»    60    cycle.    6    pole    (3    open^    3 

throw    15   amp   contactors 
Dual    1    megohm    potentiometers    with 

volt    off -on    switches 
455    KC   IF  transformers 
262    KC   IF   transformers 

Dual    20    MFD   at  350    voft   electrolytfc   condensers 
28101    MMF   ceramic    trimmer   condensers 
GaAs    Varactors,    s  milar    to    API,    AP6,    etc.     70 

KMC    at    150    mw. 


$2,50  each 

1.25  each 

2   $L00 

$4.00  each 

4  $1.00 
3/$  1,00 
3/ $1-00 
3/$1.00 
6/$  1.00 

$4,00  each 


TRANSISTORS 


PNP  silxon  epitaxial  low  leakage 
transistor  in  TO-18  package.  Similar 
to     2N21S5     30     vofts     at      150     mw. 

3/$  1,00 
Similar  to  2N329A  general  purpose 
PNP  epita)cial  transistor  in  TO  5  pack. 
Low  leakage  30  vort  unit  with  a  400 
mw  dissipation  rating  and  B  30-80. 
Com  p.  with   a  $9  value.  4/$  1.00 

S  milar  to  2N3060,  a  60  volt  silicon 
PNP  In  TO-46  pack  has  a  B  of  30 
with  4  W  dissipation.  Used  in  DC 
amplifiers,  high  vo?tage  work  and 
aud  o    systems.  4/$1.00 

Similar  to  2M1640  bidirectionaf  trans- 
istor, a  TO-5  silicon  unit,  in  which 
the  emitter  and  collector  are  inter* 
changeable.  40<'  each 

Sim:iar  to  2N339-2N341,  etc.  High 
voltage  medium  power  units.  NPN 
silicon.  7/$l-00 

Similar  to  2N728.  A  high  frequency 
NPN  TO-18  unit  extending  to  the  UHF 
range.  5/$1.00 

Similar  to  2N545.  a  5  watt  NPN  TO-5 
high  voltage  unit  used  for  fast  switch* 
ing.  5  $1.00 

Similar  to  2N1648  NPN  high  voltage 
20  watt  silicon  unit  used  in  power 
output  stages  and  power  transistor 
drivers,  2/$l,00 

Similar  to  2N2875  PNP  silicon  20 
watt  power  transistor  with  cut  off 
frequency   to    30    mc,  2/ $1.00 

2/$1.00 
Similar  to  2N2885  NPN  and  TMTS035 
PNP  microtransistors.  75  mw  power 
at  high  frequencies.  Both  units  $1>00 
Similar  to  2N247  PNP  germanium. 
Good   for   rf  work.  10.  $1.00 


TOP 

HAT   & 

EPOXIES           1 

PRV 

750MA 

50 

,05 

100 

,07 

200 

.09 

400 

,12 

600 

.20   1 

800 

,25 

1000 

•50 

1200 

,65 

1400 

.85 

1600 

1.00 

1800 

1.15 

2000 

1.35 

Silicon     Power    i 

Rectifiers 

PRV 

3A 

20A 

50 

.05 

.20 

100 

,10 

,40 

200 

,20 

,60 

400 

.25 

.80 

600 

.35 

1.20 

800 

.45 

1.50 

1000 

.65 

5A   Fnsut 
Base 


PRV 

50 
100 
200 
400 
600 
800 


ao 

.20 

,40 

,60 

1.00 

1-25 


SOLID 
STATE 
SALES 


SILICON 

CONTROLLED 

RECTIfiERS 


PRV 
50 

100 


SCR^s 


7A 
*35 
.60 


TO-5  TO-18 
PRV  1  AMP  350 

,25 


15 
30 


.15 

30 


Similar  to  2N255  20  watt  PNP  ger- 
manium power  transistor  rn  TO  3 
case.  4/$l,00 

Similar  to  2N327A  PNP  sJfcon  TO'5 
unrt   used    in    audio.  5/$1.00 

Similar  to  2N519  s  Mcon  PMP  un:t 
used    m    rf  circuits.  10  $1,00 

Similar  to  2N389,  424,  etc-  85  watt 
high  voltage  NPN  silicon  unit  in 
TO-53    case.  75^    each 

Similar  to  2N1209.  2N1212.  etc..  with 
sinnllar  electrical  characteristics  in 
11/16''    stud    package.  75^    each 

FET'S  N  channel  type  similar  to 
C610  used  as  amp,  switch,  chopper — 
very  high  input  Z.  $1.25  each 


DIODES 


10     watt     zeners,     2-70     voits-     State 
voltages    desired,  50<    each 

1N429  6  volt  double  anode  regulator. 
2    watts.  5  $1,00 

SV176  7  ovit  reference  drode  5  $1.00 
Silicon  bilateral  switch.  Replaces  two 
SCR's  by  firing  in  either  direction 
when  breakdown  voltage  exceeded. 
Used  in  light  dimmers,  etc.  2/$l*00 
Silicon  voftage  references.  These  are 
a  series  of  precis'on  regulators  de* 
Signed  to  operate  from  2  volts  up. 
similar  to  SV140.  SV3207.  etc  50<^ 
1N251  a  high  frequency  silicon  dfode 
used  to  1000  mc.  May  be  used  as 
discriminator  or  detectors.  PIV  of  20 
volts,  10/$  1.00 

5284  similar  to  1N251  but  with  PIV 
of   30   volts,  10/$1.00 

Glass  diodes.  Color  coded.  Sr  20/$1.00 

Ge  30/$1,00 
Microdiodes  similar  to  MD27.  etc.*  up 
to  200  PIV  at  30  /la.  These  are  switch- 
ing diodes  with  a  short  recovery  time 
(.3   /isec).  6/$LO0 


Send  for  free  catalog  to  be  available  soon. 

TERMSr  FOB  Cambridge,  Mass.  Send  check  or  money  order,  in- 
cluded postage,  average  wt.  per  package  V^  lb.  Allow  for  COD. 
Minimum    order    $2.00. 

P.O.  BOX  74,  SOMERVILLE,  MASS.  02143 
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Roy  Thrower  WA6PZR 
964  Montgomery  St. 

San  Carlos,  Calif. 


Amateur  Microwave  Propagation 


Scj,  you  want  to  go  on  amateur  microwave? 
Fine!  And,  you  have  your  equipment  built? 
Excellent!  And  it  tests  out  fine  on  the  bench? 
wonderful!  but  you  can*t  communicate  over 
a  full  sized  path?  Too  bad!  But  don't  feel 
lonesome.  Many  hams  share  the  same  Fresrie! 
zone,  to  coin  a  phrasr. 

Almost  without  exception,  articles  dealing 
with  amateur  microwav^e  conimttnic^ation  havT 
dealt  solely  with  construction  of  the  equip- 
ment. Kelativelv  little,  if  amlliim;,  has  been 
said  about  the  path  the  beam  must  take  in 
getting  from  transmitter  to  receiver.  Just  be- 
cause you  Iiave  a  line  of  sight  path  does  not 
mean  you  will  be  able  to  communicate  via 
nilcrowavet 

Unlike  on  the  amateur  high  frequencj'^ 
bands,  (160-10  meters)  where  HttJe  considera- 
tion must  be  given  to  the  path  the  signal 
takes,  microwave  communication  takes  some- 
thing a  little  more  than  just  putting  together 
a  pair  of  transmitters  and  receivers.  Consid- 
eration must  be  given  to  such  things  as 

L  Path  Loss 

2.  Transmission  Lines 

3,  Fade  Margin 

4,  FM  Improvement  Threshold 

5.  Reflections.  Refractions,  Diffractions  and 
Fresnel  Zones 

6*  Antenna  Gain 

7.  Antenna  Orientation  and  Polarization 

8.  Passive  Repeaters 

9.  Path  Profiles 

Singly,  none  of  the  items  above  are  diflScult 
to  understand.  And  collectively  they  can  save 
a  lot  of  lieadaches  trying  to  figure  why  a 
microwave  system  won't  work. 


Ray  is  a  transmmkm  engineer.  He  has  thir- 
teen years  experience  in  commercial  and  mili- 
lary  rommitnications. 


Path  loss 

Let's  stait  at  the  head  of  the  list  with  Path 
Loss.  This  is  tlie  calculated  free  space  path 
loss  that  will  occur  to  the  beam  going  from 
transmitter  to  receiver.  Path  Loss  is  not  atten- 
uation (reduction)  of  signal  strength  due  to 
the  beam  encountering  any  obstacle  such  as 
ail,  dust  particles,  clouds  and  the  like  (al- 
thougli  these  will  cause  attenuation).  Patli 
Loss  is  the  result  of  the  normal  spreading  of 
the  beam  that  occurs  to  all  radiations,  includ- 
ing light. 

In  microwave  work  we  must  hy  to  approach 
or  achieve  free  space  conditions,  since  trees, 
shrubSj  buildings  and  the  like  can  absorb  from 
12  to  46  dB  per  mile,  or  more,  of  the  micro- 
wave signal.  In  most  cases  this  would  render 
microwave  communication  out  of  the  question. 
Free  space  path  loss  is  easy  to  compute  if 
you  have  a  basic  knowledge  of  logaiithms.  If 
you  d()n\  a  high  school  course  in  trigonom- 
etry with  it's  associated  study  of  *logs"  is 
recommended.  Anyway>  to  compute  path  loSsS, 
use  the  following  formula: 

Path  Loss  in  dB  = 
36,6  +  20  log  D  +  20  log  f,in, 
where    D    =    distance   between    antennas    in 
mileSi 

f^jjjj,  =  the  frequency  in  megahertz  and 
Pulli  Loss  is  expressrd  as  a  logarithmic  ra- 
tio, in  dB, 
As  an  example^  assume  a  pair  of  transmitter/ 
receiver  terminals  (iet*s  call  them  a  system)^ 
are  operating  on  1213  MHz  and  the  distance 
between  the  terminals  is  30.0  miles.  Then  we 
have  a  Path  Loss  equal  to 

3Ci6  +  20  log  30  +  20  log  1215  = 
36.6  +  20  X  L477  +  20  X  3,083  = 
36.6  +  29.5  +  61.7  =  127.8  or  about 
128  dB 
So,  we  hav'e  a  Patli  Loss  of  128  dB.  Of  course, 
if  using  the  formula  is  too  hard,  yott  can  al- 
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ways  refer  to  the  nomograph  in  Fig.   1  and 
come  just  about  as  close. 

Transniission  lines 

Well,  128  dB  is  a  lot  of  loss  and  there  is 
some  additional  "system  loss"  in  the  coaxial 
cable  from  transmitter  to  antenna  and  from 
antenna  to  receiver.  For  instance,  RG*8/U,  as 
used  in  our  hypothetical  system,  has  3  dB 
loss  for  about  30  feet  at  1215  MHz.  This  is 
the  same  as  cutting  your  transmitter  power  in 
half.  So,  if  you  are  going  to  the  trouble  of 
getting  on  microwave,  it's  recommended  you 
use  something  better  tlian  RG-S/U,  such  as 
RG-17AJ-  It  has  only  L3  dB  loss  at  1215 
MHz  for  30  feet.  Remember,  *'It  costs  only  a 
little  more  to  go  First  Class.** 

Fade  margin 

In  the  design  of  your  system,  you  will  need 
to  coni>idei  the  degree  of  reliability  you  want 
Tlais  will  be  a  function  of  your  Fade  Margin. 
Fade  Margin  is  the  arbitrary  signal  margin 
established  by  the  designer  and  is  a  function 
of  Reliability.  The  fade  margin  establishes  the 
amount  of  'Vushiun'*  you  will  have  to  fall  back 
on,  in  case  of  a  deep  fade,  before  your  receiver 
starts  to  be  controlled  by  noise  rather  than 
sigiiaL  To  determine  your  Fade  Margin^  first 
decide  the  amount  of  reliability  you  want  by 
referring  to  Fig,  3, 

If  you  have  built  your  equipment^  you 
should  know  your  receiver  FM  Improvement 
Threshold  (FMIT),  If  you  don't  know  your 
FMIT  it  is  easy  to  calculate* 

FMIT  -  -104  +  NF  +  log  B^,f„^ 
where 

—104  =  a  constant, 

NF  =  receiver  noise  figure  in  dB  and 

l^iiuz  —  Receiver  if  l:>andwidtli  at  the  3  dB 
points. 

In  oiu"  example,  assuming  a  noise  figure  of 
13  dBm  and  a  bandwidth  of  3  MHz,  we  have 


an  FMIT  -  -104  +  13  +  10  log  3  = 

-104+  13  +  10  (,4775)  = 
-91  +  4.775  = 
-86,225  dBm 

Rounding  this  off  we  have  an  FMIT  of 
—86  dBm.  This  is  the  knee  of  the  inherent 
thermal  noise  characteristic  of  your  receiver, 
the  "crossover"  point  where  mtemal  thermal 
noise  of  RF  signal  strength  becomes  the  con- 
trolling factor  of  receiver  usefulness?. 

Assuming  we  would  like  a  20  dB  Fade 
Margin  for  99X  reliability  with  our  FMTT  at 
—86  dBm,  our  median  received  signal  must 
be  ^66  di\m  or  more  fby  more,  we  mean 
going  in  a  less  negative  direction;  —65,  —64, 
etc.)-  To  get  a  signal  of  —66  dBm  we  have  to 
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Fig,  T.  To  determine  your  path  loss  at  a  given  fre- 
quency, enter  the  nomograph  at  the  bottom  (path 
length  in  mrles).  Assume  30  mile  path  and  1215 
MHz.  Read  up  to  frequency  of  interest.  Then  read 
horizontally  to  the  left  ond  reod  path  loss  directly 
in  dB  (128).  Graph  courtesy  Lenkurt  Electric  Co, 
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Fig,  2.  This  figure  graphlcalfy  illustrates  the  gains 
and  losses  in  p  hypothetical  microwave  system 
operating  on  1215  MHz.  With  a  30  mile  path, 
6  ft.  porabolas  at  each  end^  a  TOO  milliwatt  trans- 
mitter and  using  RG-8/U  transmission  line.  On  the 
left  graph  scale^  0  dBm  should  be  shown  as  1  mW^ 
not  i  00  mW. 
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Fig,  3,  With  this  nomogroph  you  can  find  your 
percent  of  reliability  of  fode  margin  if  you  know 
one  of  the  two*  If  you  wont  99%  reliobllity,  you 
must  have  a  fade  margin  of  at  least  20  dB,  If  you 
hove  a  20  dB  fade  margin,  you  will  have  99% 
reliability.  This  will  give  you  a  total  outage  time  of 
1  %,  less  than  3^A  days  per  year,  overoged  out  to 
less  than  I  minute  per  day!  Courtesy  Lenkurt 
Electric  Co. 
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Fig.  4 A.  Fresnel  Zones.  Transmitted  ocross  space, 
the  microwave  beam  spreads  out,  as  do  oil  radia- 
tions. In  this  figure  the  spreading  is  greatly  ex- 
agge rated  for  clarity.  At  nnid  path,  for  a   30  mile 

get  rid  of  68  dB  of  our  system  loss*  (System 
loss  is  the  total  of  all  losses  in  the  system. 
Fig,  2  shows  that  we  have  134  dB  system 
loss,)  By  using  a  100  milliwatt  tiansmitter  we 
knock  off  20  dB  of  this  68  dB,  leaving  48  dB. 

Then  l>y  using  two  6  foot  parabolas  with  a 
gain  of  24  dB  each,  we  can  get  rid  of  the  re- 
mainijig  48.  To  compute  the  gain  of  a  given 
parabola  at  a  specific  frequency,  use  the  nomo- 
graph in  Fig;  7,  or  the  formula  with  it. 

With  a  20  dB  Fade  Margin  you  will  have  a 
cushion  ol  20  dB  to  fall  back  on  if  propaga- 
tion conditions  cause  freak  fading.  A  20  dB 
cushion  will  give  you  99%  reliability  which 
means  that  in  one  full  year  of  operation,  24 
hours  per  day,  the  path  will  be  out  a  total 
of  less  than  3^  days,  spread  out  over  less  than 
ail  average  of  1  minute  per  day,  Tiy  getting 
that  on  20  meters! 

Reflections,  Refractions,  Diffraction  and 
Fresnel  Zones. 

Much  of  the  fading  that  will  be  experienced 
on  microwave  frequencies  will  be  during  the 
early  morning  and  evening  hours  and  partic- 
ularly in  spring  and  fall.  Fading  on  microwave 
frequencies  is  frequency  selective*  That  is, 
when  a  fade  is  occurring  on  one  frequency, 
the  likelihood  of  a  fade  occurring  on  an  ad- 
jacent frequency  with  the  same  antenna 
heights  and  polarizations  and  located  at  the 
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path,  at  1215  MHz,  6/10  first  fresnel  zone  clear- 
ance would  be  equal  to  75.9  feet,  with  full  first 
fresnel  zone  radius  extending  to   126,54  feet. 


same  point,  will  be  very  remote*  But,  if  you 
are  worried  about  reliability  and  fading  you 
can  always  operate  "frequency  diversity/'  that 
is  with  two  transmitters  and  receivers  at  each 
end,  spaced  20  megahertz  or  more  apmt.  An- 
other alternate  is  to  operate  "space  diversity" 
with  two  antennas  serving  one  receiver  or 
transmitter  and  spaced  by  at  least  20  wave- 
lengths. Surprisingly  perhaps^  fading  will  oc- 
cur inqst  frequently  in  flat  areas  such  as  in  the 
wide  mountain  valleys  and  in  coastal  regions. 
Several  good  examples  of  the  valleys  are  those 
that  run  North  and  South  through  Nevada 
and  California.  Some  of  these  valleys  are  as 
narrow  as  10  miles  or  so  while  others  may 
be  as  wide  as  100  miles  or  more.  The  Great 
Plains  region,  hundreds  of  miles  wide  and  ex- 
tending from  the  Llano  Estacado  region  of 
West  Texas,  north  to  the  Canadian  Shield  is 
another  region  having  considerable  fading. 
The  reason  for  frequent  fading  in  these  areas 
is  that  they  favor  "layering"  and  columnar ing 
of  layers  of  air  at  certain  times  of  the  day  and 
night,  when  the  air  is  still  and  nioistme  is 
trapped  in  columns  or  layers  of  different  tem- 
peratme.  These  inversions  cause  reflections, 
refraction  and  difbaction  or  ducting  of  the 
microwave  signal  Unfortimately,  these  are 
not  readily  predictable  but  they  should  be  of 
minor  consequence  to  ham  operation. 

Prol:>abIy  one  of  the  more  critical  consider- 
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atiom  of  designing  a  micro\^^ave  path  is  that  of 
the  Fresnel  Zone,  You  might  rightly  ask, 
"What  is  a  Fresnel  Zone*? 

Definitively  speaking,  Fresnel  Zones  are  al- 
ternating zones  of  cancellation  and  reinforce- 
ment caused  by  interaction  of  the  incident  and 
refit  t  fed  waves.  Even  nunibered  Fresnel  Zones 
are  destructive  in  nature  while  reinforcement 
is  obtained  with  odd  numbered  Fresnel  Zone 
reflections,  as  can  be  seen  in  Fig.  4B*  There 
are  an  infinite  number  of  Fresnel  Zones  but 
the  first  three  are  the  most  important  since 
they  contain  most  of  the  power  of  the  beam. 
However  destructive  effects  can  be  observed 
as  high  as  the  12th  Fresnel  Zone  and  more. 
The  First  Fresnel  Zone  is  that  region  of  the 
microwave  beam  where,  if  a  reflection  occurs, 
the  path  will  be  between  0  and  %  wavelength 
longer  than  the  incident  beam.  The  path  of 
tlie  second  Fresnel  Zone  will  be  between  Js 
and  1  wavelength  longer  and  the  path  of  the 
third  Fresnel  Zone  will  be  between  1  and  1% 
wavelength  longer,  etc. 

Figs.  4A  and  4B  show  the  Fresnel  Zones  to 
be  a  series  of  concentric  circles.  If  you  will 
imagine  an  obstmction  rising  through  the 
beatn,  there  will  be  a  series  of  reinforcements 
and  cancellations  of  the  beam.  Note  that  in 
Fig.  4B,  at  the  outer  limit  of  tlie  first  Fresnel 
Zone,  it  is  possible  to  actually  get  ^'obstacle 
gain"  of  6  dB  from  a  smooth  sphere  obstacle 
such  as  a  round  mountain  or  hill  witliout  trees. 

With  a  knife  edge  diffraction,  such  as  a 
sharp  J  idge,  gain  is  still  possible,  aldiough 
somewhat  reduced-  The  well  designed  micro- 
wave path  should  be  so  designed  as  to  present 
free  space  conditions  between  transniitter  and 
receiver.  This  condition  (where  obstruction 
loss  is  zero)  occurs  at  approximately  .6  first 
Fresnel  Zone  as  well  as  at  other  points. 

The   radius   of   the  Fresnel   Zone   may   be 
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Fig,  4B,  This  figure  shows  the  curve  of  the  losses 
ottendant  to  on  obstruction  rising  through  the 
microwave  beam,  if  the  obstruction  is  located  so 
the  center  of  the  beam  {Point  A  in  4 A)  is  75.9 
feet  {,6  first  fresnel  zone  at  1215  MHz)  above  the 
obstruction,  the  equivalent  of  free  space  condi- 
tions ore  obtained  and  neither  foss  nor  gain  occurs. 
However^  if  the  obstruction  is  located  at  the  outer 
extremity  of  the  first  fresnel  zone  so  that  the  very 
center  of  the  beom  is  1 26.54  feet  above  the  ob* 
St  ruction,  "obstacle  gain"  of  6  dB  con  occur.  This 
would  be  the  same  as  going  from  o  100  mitliwatt 
transmitter  to  a  400  mitliwatt  tronsmitter.  By  the 
same  token,  if  the  very  center  of  the  beam  grazes 
the  top  of  the  obstruction,  shadowing  occurs  and 
obstruction  losses  will  ronge  from  6  dB  to  16  dB, 
depending  on  the  character  of  the   terrain. 


I 


propagation 
Conditions 

Perfect 

Stondord 
Atmosphere 

Ideal 

Average 

Difficult 

Very 
Difficult 

Weathar 

No 
Surface 
Layers 
or    fog 

Some 

Substondard 

Light 

Fog 

Siirfoce 

Layers 

Ground 

Fog 

Surface 

Layers 

Fog 

Over     Water 

Location 
In    U.S.A, 

Rocky 
AAtns 

Great 

Plains 
&  East 

Coastal 

Coartoi 
Water 

Propagatfon 
ReMobility 

60  to  85% 

0.6   F 
K  -  4/3 

0.6   P 
K-4/3 

1.0   F 
K  -  4/3 

6.6   F 
K-  1 

85  to  9BHj 

T.0   F 
K-4/3 

0.6    F 

0.3   F 
K-2/3 

98   to   99:9^0 

0.6   F 
K  —  4 ,3 

l-O  P 
K=4/3 

0.6    F 

0.3   F 
K  =  2/3 

Grazing 
K=  1/2 

99  9   ro  99.99% 

1,0   f 

K  -  4/3 

0.6  F 
K-  1 

0.3   F 
K  -  2  3 

Grazing 
K  -  }    2 

Grazing 
K  -  5    12 

F  —  First  Fresnel   Zone   Radius 


Frg.  5.  This  chart  gives  some  characteristic  propo- 
gation  reliability  comparisons  of  various  regions 
with    varying    propagation   conditions   and    Fresnel 
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Lenkurt  Electric  Co, 
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Fig,  6,  First  Fresnel  Zone 
radius  (1  to  11  GHz).  To 
find  the  rodius  of  the  first 
Fresnel  zone,  enter  the 
nomograph  at  the  bottom 
(assuming  a  midpath  of  15 
miles  and  a  frequency  of 
1215  MHz).  Read  up  to  the 
frequency  of  interest  then^ 
horizontally  to  the  left  to 
the  radius  of  the  first  Fres- 
nel  Zone  (approximately  125 
feet).  Courtesy  Lenkurt  Elec- 
tric Co. 
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ainipnted  using  the  following  formula: 
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where 

F„  =  the  nlli   Fresiie]  Zuiic  being  considered, 

n    =:  7.c)ne  numlier, 

f     =  frequency  of  operation,  in  MHe, 

D    =  total  path  length,  in  miies^ 

d|  =  distance  froni  one  terminal  to  the  point 

in  question 
d^  =  D  —  dp 

At  midpath  (where  d^  =  dg)  the  First  Fres- 
nel Zone  radius  is  given  by 


F  =  1140 


where 

D  =  total  path  length,  in  miles  and 

f    =  frequency  of  operation  in  MHz, 

For  example,  the  radius  of  the  first  Fresnel 
Zone  at  1215  MHz  for  a  path  of  30  miles,  at 
midpath  = 


1140 


1^  ^  I- 
^1215 


-=   12a  feet 


Six-tentiis  first  Fresnel  Zone  clearance  is  equal 
to  7.5,9  feet.  So  the  center  of  the  microwave 
beam  should  be  about  76  feet  above  any  ob- 
stiticHon  at  midpath. 

For    practical    purposes    the    radius    for    a 


given  Fr^nel  Zone  can  be  conipuled  for  the 
middle  of  the  band  in  question  and  used  with 
reasonable  accuracy  at  all  frequencies  in  that 
band*  Preparing  the  path  profile  as  suggested 
later,  you  will  be  able  to  see  any  areas  tliat 
may  pose  potentially  hazardous  as  far  as  Fres- 
lul  Zone^  go.  And  by  computing  the  Fresnel 
Zone  radius  and  comparing  this  to  the  clear- 
ance available  with  the  path,  frequency  and 
lower  heiglits  of  the  system,  you  will  be  able 
to  avoid  some  potentially  serious  reflection 
IDrobleins*  If  you  plan  microwave  work  in 
town,  Fresnel  Zone  reflections  can  occur  from 
and  be  computed  for  tall  buildings  tliat  have 
flat  sides  that  make  excellent  reflecting  sur- 
faces at  microwave  frequencies. 

Antenna  gain 

It's  not  only  of  technical  interest  to  be  able 
to  detemiine  the  size  parabola  needed  for 
microwave  work;  it's  also  of  economic  interest. 
Why  build  or  buy  a  12  foot  parabola  when  all 
you  need  is  a  6  foot  parabola.  And  a  6  foot 
parabola  is  a  lot  easier  to  transport  than  a  12 
foot  parabola. 

So,  we  should  know  how  to  compute  the 
ijain  of  the  various  sizes  of  parabolas  available 
to  us. 

Two  things  affect  parabolic  antenna  gain- 
Frequency  and  size.  The  easy  way  to  figure 
antenna  gain  is  to  use  the  nomograph  in  Fig* 
7,  If  you  prefer  not  to  use  the  nomograph  the 
foiinula  is; 
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Gain  =  20  log  F^^i.  +  20  lug  D  -53 
where  Fj^m^,  Is  tiie  frequency  iii  MHz 

aiid  D  is  tlie  diameter  of  the  parabola 
in  feet 

As  an  example,  let  us  consider  a  6  ft.  parabola 

at  1215  MHz. 

Gain  =   20  log  1215  +  20  log  6  -53 
=  20  X  3.085  +  20  X  ,778  -53 
=  61.7  +  15.6  -  53  =  24.3  dB 

Rounded  ofT,  24.3  dB  becomes  24  dB  gain  for 

a  6  ft.  parabola  at  1215  MHz, 

Aiitenna  orientation  and 
Polarization 

As  radio  \va\es  are  reflected  from  a  surface 
tliey  undergo  a  change  in  phase  relationship 
witli  respect  to  tlie  receiving  antenna.  Tliis  is 
dependent  on  the  original  polarization  and  the 
angle  of  incidence.  Horizontally  polarized 
waves  suffer  the  most  change  being  shifted  in 
phase  by  about  180*.  Tliis  in  effect  changes 
the  electrical  path  length  of  the  reflected  wave 
by  one  half  wavelength.  For  horizontally 
polarized  waves,  then,  if  the  area  of  the  re- 
flecting surface  is  large  enough  to  include  the 
total  area  of  any  odd  numbered  Fresnel  Zones, 
the  resulting  reflections  will  arrive  at  the  re- 
ceiving antenna  out  of  phase  with  the  incident 
wave  and  cause  cancelling  interference. 

However,  vertically  polarized  waves  pro- 
duce consider  able  variation  in  the  phase  an- 
gles reflected*  Depending,  as  with  horizon- 
tally polarized  waves,  on   the   angle   of  inci- 
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Fig*  7-  Gain  of  poroboHc  antenna.  Connect  para- 
bola diameter  in  feet  to  frequency  with  a  straight- 
edge.  Where  the  straightedge  crosses  "gain"  line, 
read  gain  of  the  parabola.  Or  compute  by: 

Gain  (In  db)  =  20  Logio  f  —  20  Logic  (D-52.6) 
where   f  is  the    frequency   in    MHz   and    D    is   the 
diameter  of  the  parabola  in  feet. 
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Fig.  8.  Electric  field  polarization.  Confusion  fre- 
quently occurs  on  the  polarization  of  waveguide 
and  feedhorn  openings  tn  microwave  work.  The 
electric  field  is  the  field  of  reference  and  is, 
mechanically^  90*"  rotated  from  the  longitudinal 
axis  of  the  woveguide  or  feedhorn  opening. 

deuce  and  the  reflection  coeEBcient,  vertically 
polarized  waves  will  undergo  changes  in 
phase  all  the  way  from  O""  to  180*',  This  means 
that  for  a  given  ct^ndition  of  reflection  the  ver- 
tically polarized  wave  will  experience  fewer 
destnictive  phase  changes.  So,  the  conclusion 
is  to  use  vertical  polarization  in  preference  to 
horizontal,  since  the  vertical  is  not  always 
subject  to  180^  phase  shifts^  as  are  the  hori- 
zontal waves* 

If  you  use  waveguide  feeds  on  the  liigher 
frequencies,  the  question  of  what  is  vertical 
and  what  is  horizontal  polarization,  seems  to 
be  a  poptilat  one.  Fig.  8  shows  the  proper 
polarizations. 

rassive  Repeaters 

II  you  are  going  to  the  trouble  of  going  into 
microwave  work,  and  on  a  serious  basis,  there 
may  come  a  time  that,  no  matter  how  high 
the  tower  supporting  the  parabola,  a  direct 
workable  path  may  not  be  available.  Then, 
either  a  passive  or  an  active  repeater  becomes 
necessary.  The  passive  requires  no  power  and 
can  be  installed  in  a  remote  area,  unattended. 
It  effectively  has  gain,  too,  and  should  be  con- 
sidered if  signals  levels  permit- 
Commercial  passive  repeaters  are  designed 
so  that  tlic  face  of  the  reflector  is  flat  within 
r  for  2  GHzn  r  for  6  GHz  and  JS"  for  11 
GHz.  For  1215  MHz  ham  band  operation,  a 
flatness  of  1"  or  so  should  be  satisfactory  and 
tlus  is  easily  obtainable  with  a  homemade  re- 
flector. The  reflector  must  be  made  of  a  con- 
ductive material.  4'  x  8'  sheets  of  %''  p]>^vood, 
with  tliu  reflecting  conductive  material  (heavy 
aluminum  foil  or  sheeting)  mounted  to  it 
makes  a  good  passive  reflector  for  1215  MHz, 
A  number  of  these  4  x  8's  mounted  on  a  two 
by  four  frame  work  wiU  make  a  good  passive 
repeater  for  temporary  use. 

When  computing  the  path  loss  of  a  system 
using  a  passive  repeater,  you  must  compute 
path  loss  between  transmitter  and  the  passive 

^GHz    —    gigahertz:    1,000,000,000    c>cles   per    second 
(1  IcMc). 
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and  between  the  passive  and  the  receiver, 
separately,  rather  than  just  beUveen  trans  fit- 
ter and  receiver.  The  gain  of  the  passive  is  the 
result  of  intercepting  a  part  of  the  miciov^ave 
energy  transmitter  and  concentrating  this  en- 
ergy into  a  narrow  beam  that  is  rediiected  in 
a  concentrated  beam  toward  the  receiving  an- 
tenna. The  gain  of  the  passive  is  found  by 


Patttfiv^e  Gain  in  dB  =  20  log 


Aw  A  (ins  (V 


wliLac  A  is  the  effective  area  of  the  passive  in 
square  feet, 

k  is  the  wavelength  in  feet,  and 

2  is  half  die  included  horizontal  angle. 

The  gain  of  the  passive  increases  with  an 
increase  in  area  or  frequency  and  with  a  de- 
crease in  the  horizontal  included  angle.  The 
most  efleetive  use  of  a  passive  is  where  it  is 
located  dii^ectly  behind  and  above  either  the 
transmitting  or  receiving  terminal  location.  It's 
impractical  to  use  horizontal  included  angles 
greater  than  140  degrees  with  the  flat  passive* 
Beyond  that  point  tlie  effective  area  becomes 
small  and  the  passive  becomes  impractical  and 
imeconomicaL 

The  effect i\e  m^ea  is  equal  to  the  actual 
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area  midtiplied  by  the  cosine  of  one  half  the 
included  angle  and  if  the  vertical  angle  is 
lai  ge,  also  by  the  cosine  of  one  half  the  ver- 
tical included  angle.  Usually  the  vertical  angle 
is  small,  only  a  few  degrees,  and  is  neglected. 
In  some  cases,  two  parabolas  connected 
back  to  back,  with  a  short  section  of  transmis- 
sion line  can  make  a  very  useful  passive  re- 
peater. The  transmission  line  should  be  kept 
as  short  as  possible, 

Patli  Profiles 

When  you  have  selected  your  tentative 
transmitter  and  receiver  sites,  a  profile  chart 
of  the  topographv'  of  the  patli  should  be  pre- 
pareth  With  the  profile  you  will  be  able  to 
see  areas  tliat  may  present  potential  reflection 
points,  A  preferred  method  of  illiistrating  the 
path  profile  is  to  use  the  "flat  earth"  with  a 
curved  microwave  beam.  The  degree  and  di- 
rection of  tlie  bending  of  the  beam  can  be 
defined  by  tlie  equivalent  earth  radius  factor 
K  and  multiplying  this  by  the  actual  earth 
radius,  R^  gives  the  radius  of  a  fictitious  curve 
equal  to  the  curvature  of  the  earth  minus  the 
curvature  of  the  microwave  beam.  Using  the 
flat  earth  method  you  can  compulej  plot  and 


Fig.  9.  For  passive  repeater  fnstol lotions,  three 
angles  must  be  measured  and  two  angles  must  be 
colculoted.  The  three  to  be  measured  ore  (1)  the 
vertical  angle  between  a  horizontal  line  ond  the 
incoming  beam,  (2)  the  vertical  ongle  between 
the  horizontal  included  angle  and  (3)  the  hori- 
zontal included  angle  between  the  two  paths. 
The  two  angles  to  be  calculated  are  (1)  the  verti- 
cal foce  angle  of  the  passive  and  (2)  the  correc- 
tion ongle  which  is  added  to  the  bisector  of  the 
horizontal  angle.  The  equotions  are 

(tan  a)  (cos  e  —  cos  83 

tan  _i  or  ^ 7 — -; -— ; 

(cos  e  +  cos  Ba) 


and 


tan  Oa   = 


(cos  A  g)  (sin  Bj  +  sin  B^) 

(cos  a)  (cos  Qi  +  cos  B:i) 


SIDE    VIEW 


where 

4a  =  o  correction  angle  added  to  the   bisector  of 

the  horizontal  angle  to  rotote  the  passive  bearing 
toward  the  poth  with  the  teast  vertical  angle, 
Ga     ^^  the  verticol  foce  angle  of  the  passive 
2a    —  the  horizontal  included  angle 
Oi     :=  verticol  ongle  for  path    1 
Oa     =:  vertical  angle  for  path  2  and 
(Conventions:    sines   ore    positive    when    the   angle 
slopes    downward    and    positive    when    the    angle 
slopes    up»    Cosines    ond    tongents    are    positive). 
Courtesy  Microflect  Co,,  Solem^  Oregon. 
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Fig,    10.  Representative  topographical  path  profile  plotted  with  a   ^  earth  curvature.  Courtesy  Lenkurt 
Electric  Co. 


investigate  the  conditions  for  several  values 
of  K,  to  accommodate  a  changing  propagation 
mediiiin  that  might  cause  reflections.  Normal 
atin(jspheric  conditions  prevail  when  K  =  4/3. 

Typical  path  clearance  data  and  progaga- 
lion  rehabilit)  for  a  30  mile  path  are  given 
in  Fig.  5, 

The  curvature  for  the  various  values  of  K 
at  given  points  along  the  path  may  be  found 
by 


h  = 


2d  I  tU 
3K 


where 

li  =:  the  change  in  the  vertical  distance  from  a 

horizontal  reference  line,  in  feet, 

di  =  the  distance  from  a  point  to  one  end  of 

the  path,  in  miles, 

d2  =  the  distance  from  the  same  point  to  tlie 

other  end  of  the  path,  in  miles  and 

K  =  the  equivalent  earth  radius  factor. 

Fig.  10  shows  a  t}  pical  path  profile  using  the 
flat  earth  method  and  Fig,  11  is  a  nomograph 
designed  to  aid  in  determining  the  earth  curva- 
ture for  various  values  of  K.  When  the  propa- 
gation conditions  are  normal  and  K  =  4/3,  h  is 
eriual  to  one  half  the  product  of  the  two  dis- 
tances. 

Well,  we've  come  from  Path  Loss  to  Path 
Profile,  You  mav  have  found  some  new  ideas 
or  some  new  slants  to  old  ideas  all  for  the  pur- 
pose of  makfng  )t)ur  microwave  work  more 
etfective.  Manv  of  tlie  considerations  mav  be 
applied  to  VHP  work  as  well,  such  as  using 
two  Yagi  antennas  back  to  back  to  make  a 
VHF  passive  repeater. 

Design  of  a  microwave  system,  whether  it 
contains  only  two  terminals  or  man>'  repeaters 
with  spur  terminals,  must  ultimately  be  a  bal- 
ance of  all  the  elements  and  considc  lations  of 
the    system,    including    economics,    reliability, 
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flexibilitj'^  and  others,  to  accommodate  the 
transmission  of  a  signal  from  one  terminal  to 
another. 

With  more  and  more  hams  going  into  micro- 
wave spectrum^  data  such  as  that  presented 
in  this  article  will  become  more  and  more  im- 
portant. As  the  XTHF  frequencies  become 
o\ercrowded  in  the  metropolitan  areas,  other 
means  will  be  required  to  circumvent  inter- 
tereuce  on  these  bands.  The  establislmient  of 
ham  micro vv^ave  nets  and  sv^stcms  across  states 
for  CD  and  emergency  communication  appli- 
cations will  require  more  sopliisticated  design 
of  these  future  ham  microwave  svstems. 
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Fig.  ]].  Plotting  the  curvature  of  o  microwove 
beam  with  a  "flat  earth"  path  profile.  For  a  Vs 
earth  radius  factor,  enter  the  nomograph  at  the 
point  under  investrgation,  say  10  miles-  Read 
horizontally  to  the  right  to  rhe  V3  curve  then 
read  down  to  100  feet,  which  is  the  departure  of 
the  curve  from  a  level  tangent  to  the  flat  earth. 
Courtesy   Lenkurt   Electric  Company. 
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Gus  Browning  W4BPD 
c/o  73  Magazine 

Peterborough,  N,H,  03458 


The  WTW  DX  Award 


Progress  Report 


So  far  seven  statious  have  qualified  for  tlie 
Worked  the  World  DX  Award.  All  have  sent 
in  at  least  100  QSL's  to  qualify.  Tliey  are: 
Gay  Milius  \V4NJF  (SSB  #1),  Bob  Wagner 
W5KUC  (SSB  #2),  "Hop"  Hopple  W3DJZ 
(SSB  #3),  Bob  Gilson  W4CCB  (SSB  #4),  Jim 
Lawson  \\A2SIT  (SSB  #5),  Juc  Buller 
K6CA2  (SSB  #6)  and  \ic  Ulrich  \VA2DIG 
(CW  #1).  Bub  Wagner  W5KUC  is  the  first 
200  vwinier  with  SSB  200  #1. 

The  big  trouble  seems  to  be  in  getting  those 
QSL  cards.  A  number  oi  feIlo\v.s  1  have 
QSO'ed  told  me  they  had  worked  nearly  200 
count  1  its  but  have  vet  to  receive  the  first  100 
QSLs.  Fellows^  this  is  part  of  the  game;  but 
remember,  if  sending  QSL  cards  is  a  real  hard* 
ship  an  the  DX  station^  they  can  send  lis  a 
copy  of  tlieir  log  and  we  will  credit  every 
applicant  with  QSOs  that  are  shown  on  tlie 
log.  We  have  card  files  for  every  applicant 
and  it*s  easy  to  add  to  their  list.  In  sendiiig 
us  your  score  please  use  standard  size  (3"  by 
5")  file  cards.  Be  sure  your  call  sign  is  on 
each  one  of  tliem,  with  vour  countries  listed 
by  their  call  signs  alpliabetically  and  numeri- 
eally  starting  with  file  card  number  one.  For 
any  future  tabulations  please  give  us  your 
signal  report,  number  your  cards,  and  be  sure 
to  indicate  the  band  and  the  mode  you  used. 
All  applications  should  be  for  a  sirigle  band 
and  a  single  mode;  phone  and  CW  may  not  be 
mixed  or  bands  mixed.  Include  $1  or  equiv^a- 
lent  in  IRC's  and  return  postage  for  the  cards. 

Do  not  ct>iifuse  our  W  T  W  award  with 
other  DX  awards,  tliis  is  somctliing  new,  some- 
thing everyone  can  enter,  even  the  new  com- 
ers U)  DXing-  This  award  gi\es  you  a  fair 
chance  with  the  Old  Timers;  you  all  start  out 
even.  Remember  all  Q)SOs  have  to  be  on  this 
side  of  Mav  1,  1966,  0001  GMT.  We  are 
anxiously  QRX  foi^  some  more  applicants.  In 
seeking  the  W  T  W  >ou  will  be  getting  some 
aetivitv   and  I   am   sure   that's   what  we   all 

iJI' 

want.  Our  bands  need  a  lot  of  activity  to  show 
that  we  are  in  need  of  all  the  frequencies  we 
have.  Waiting  for  a  "new  one"  id  some  of  the 
**older"  DX  awards  usually  means  waiting 
month  after  month  for  something  to  show  up. 
Why  lose  all  your  Hme  just  setting  around 
OM  when  you  could  be  m  there  working  a 


]\e\v  one  towards  your  \\'  T  W  certificate? 
You  fellows  that  are  in  the  honor  roll  have 
just  about  worked  yourself  out  of  business  and 
1  strongly  suggest  you  get  into  the  W  T  W 
Lind  have  yourself  a  lot  of  fun.  The  W  T  W 
certificate  is  a  real  nice  one  to  hang  on  your 
wall  and  will  indicate  to  the  boys  that  you 
are  an  active  DXer.  I  know  some  fellows  tiiat 
are  in  DXCC  who  have  not  worked  anvliing 
new  (excepting  maybe  Don  Miller)  in  the 
past  6  months.  Alter  )'ou  have  w^orked  those 
few  vou  still  need,  what  will  vuu  do?  About 
all  that*s  left  now  are  places  like  Tunisia, 
Iraq,  Albania,  Sovereign  Order  of  the  Knights 
of  Malta,  Mount  Althos  and  that's  all.  While 
\ou  are  QRX  for  these  few  that  are  still  left, 
why  not  get  in  on  all  the  fun  with  the  W  T  W 
chasers?  It  vrill  be  difficult  to  get  QSL  cards 
for  every  contact,  but  at  least  you  are  doing 
something  that  every  DXer  likes  to  do— that*s 
to  work  DX,  even  though  sonie  of  it  may  be 
not  of  the  variety  known  as  "rare  ones/*  You 
can  still  work  those  you  need  that  I  mentioned 
above  when  and  if  thc>^  show.  You  don*t  have 
to  miss  them  by  being  in  there  getting  a  few 
new  ones  towards  \^onr  W  T  W  DX  award,  T 
admit  that  lots  of  fellows  are  getting  tired  of 
cliasing  DX,  trying  to  work  new  ones,  keeping 
all  the  records  to  know  what  you  need,  want- 
ing to  throw  in  the  towel  on  DXing,  wanting 
to  see  more  TV  programs  such  as  "Gvm 
Smoke,"  The  Beverly  Hillbillys,''  "Bonanza," 
wanting  to  "go  fishing/'  play  golf,  look  at  foot- 
ball on  TV,  and  many  other  things  like  that. 
Many  of  the  Old  Timers  don*t  want  to  get  up 
at  3AM  to  work  VR4,  VR6,  VR3  etc.  I  myself 
hav^e  been  like  that  the  past  few  months,  not 
because  I  am  tired  of  working  DX,  but  since 

I  am  stuck  with  a  vertical  ground  plane  and 
a  little  litiear,  T  am  not  quite  ready  for  the 
good,  long  haul  stufl^,  T  will  soon  have  my 
new  antenna  up  and  am  building  a  good 
linear.  Oh  ves,  I  still  call  mvself  a  DXer.  its 
in  mv  blood.  Y^ou  other  fellows  I  described 
above  are  not  DXers  any  longer— you  are 
ex*DXers  and  may  as  well  face  the  facts. 

The  W  T  W  DX  Award  is  for  fellows  who 
are  still  DXers,  the  ones  who  like  to  get  in  a 
big  pile  up  and  work  that  rare  one.  You  are 
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DIRECT  PLUG-IN 
REPLACEMENTS 

PREMIUM      SR4     SILtCON     PLUG-IN      REPLACEMENT 
RECTIFIER  RATJNGS:  400  PIV  @    1  amp,  D.C 

These  are  cr  direct  plug^in  replacement  unit  that 
will  alimtnate  tube  replacements,  greatly  reduce 
heating^  and  provide  instant  warm-up.  Ail  units  are 
properly  compensated,  potted  and  power  tested  at 
I  amp.  average  OX.  current- 
PRICEr      $6.00 

5U4/5Y3/5Y3GT/5V4/5V4GT/5AU4/5T4/5W4/5Z4/ 

5AW4/5V3/5AX4/5AZ4/5Y3G  (1800    PIV) 

Our  #SA  will  reploce  ony  of  the  above  tubes, 
PRtCE:      $K95 

S0/5Z3      Our  replacement  #SH 
PRICE:      $L95 

024/64  Our  replacement  #SE 
PRICE:      $1.95 
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RDR  RECEIVER  &  SPARE  PARTS  WITH 

10  CRYSTALS 

Mfg.  by  RCA  BRAND  NEW 

Freq.  range:   22.5 — 390  mcs. 
You  get  two  wooden  crotes  which  include: 

Box   #1 

RDR    RECEIVER  with    13   V   dynamotor  output    b 
385  VDC   @   SOD  ma 


Box 

T 


#2 


EPOXY    SILICON     DIODES 

with 

silver    Ib* 

amps 

50—200  V 

@    .06 

200—400  V 

@    J4 

400—600  V 

m   ,24 

600 — 800  V 

@    .36 

800 

@    .44 

1 000  or  better 

m  -54 

-set  of  spare  parts  which   includes: 
1   Headset 
1    Set  of  operating  tubes  (spares) 

1  Headset  extension   cord 
1  0  sets  of  fuses 

2  pilots  lights 

1    set   of  corinecting   cables  and  other  parts 
too  numerous  to  mention* 

All  this  in  original  military  boxes,  receiver  packed  in 
Aluminum  water  proof  cose,  manual  included.  Easily 
converted  to  200  mc  Ham  Band  or  use  as  they  are 
for  UHF  aircraft  band.  You  get  all  that  is  required 
to  operote  except  the  12  VDC  Source  and  the  An- 
ton no.      BRAND   NEW 


PRICE     J34.95  each  white  they  last  lo.b. 

Warehouse. 
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1206  S.  Napa  Street 
Philadelphia,  Pa, 

HO    8-7891  HO    8-4645 


Ail  pntet  ore  FOB  our  Phitadetphia  warehouse.  AH  m^nhandite  descnhed  ftceuratety  fo  fh^  beH  of  our  knowledge.  Tow 
punhttse  money  refunded  if  nof  satisfied.  Termi  are  eos/i.  Mtnimum  order  h  $5,  The  puh(k  fs  wekomed  fo  browte.  We^ro 
opefi   weekdays  B   fo  5   and  Saturdays   fi   to    I. 


the  ones  we  want  in  tlie  W  T  \V,  The  W  T  W 
is  here  to  stay  fellows^  let's  face  it,  its  a  chal- 
lenge we  admit,  but  if  you  are  a  true  DXer 
yoii  will  get  wit  1 1  it  and  have  yourself  a  lot 
of  fun,  I  hope  to  see  all  you  true  DXers  in  the 
next  pile  up  myself,  working  a  few  good  ones- 
Oh  yes,  my  little  magazinej  "The  DXers 
Magazine''  is  off  and  running;  most  of  the 
Big  Guns  and  many  Small  Guns  are  on  my 
subscription  list  now^  It  looks  good.  I  think  it's 
filling  a  needed  gap  in  thr  DX  world,  some- 
thing that's  needed  and  it's  not  in  competition 
with  anyone.  Right  now  it's  16  pages;  maybe 
more  later  on,  ,  •   .  Gus 


CLEGG 

"66  'er 


DXERS   and    DXERS-TO-BE 

Want  to  keep  up  to  the  minute  of  what's 
happening  DXwise?  Subscribe  to  Gus 
Browning  W4BPD's  new  weekly  DXERS 
MAGAZINE.  16  pages  of  DX  events^  com- 
ing up  DXpeditions,  QSL  Info,  pix,  etc. 
Rates:  US  surface  $8.50.  US  air  mail  $10^ 
West  Indies  $16,50,  S.  America  and  Eur- 
ope $19,  rest  of  world  $28, 
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Route  If  Box  161-A,  Cordova,  S-C,  U.S.A. 


Everything 

you've 

wanted 

in  a  6-mete7 

transceiver  complete  nexibility-built-m  dual 
power  supply  for  115  VAC  or  12  VDC,  compact  size 
make  it  ideal  for  mobile,  fixed  or  field  use.  Loud  and 
clear  reception—highly  sensitive  and  selective  dual 
conversion  receiver  offers  great  freedom  from  birdies, 
tweets  and  spurious  signals.  Front  end  design  pro- 
vides superb  signal  capture,  freedom  from  cross  mod- 
ulation and  overload.  High  Talk  Power  Modulation  is 
achieved  by  an  effective  22  watt  input  transmitter. 
with  speech  clipping.  For  a  clean  70-75  watts  output, 
combine  the  *'66'er**  with  the  powerful  Clegg  Apollo 
Linear  Ampti^er.  Built-in  S-meter  serves  as  tune-up 
meter  for  transmitter.  The  spectacular  new  66' er  is 
great  for  hams,  CO,  MARS  and  CAP  operators.  See 
Clegg  and  Squires-Sanders  communications  products 
at  your  dealer.  Write  for  literature  today  tor 
Squires-Sanders.Martinsville  Rd,,Miilington, N.J.  07946 
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(Continuad  from  page  2) 
a  single  exception,  tliat  have  led  the  way  in 
elect  ionics  are  those  wlio  liave  encomaged 
amateur  radio  as  a  hobby.  And^  on  the  other 
side,  tliat  those  cotmtiies  who  are  presently 
backward  in  electronics  are,  without  excex>tion, 
those  that  have  been  indifferent  or  restrictive 
to  amateur  radio. 

Thus  you  can  see,  far  from  being  just  a  fun 
hobby,  amateur  radio  is  of  the  greatest 
importance  to  any  country.  This  is  obvioiisly 
recognized  in  the  Soviet  where  we  find  ama- 
tern  radio  stiongly  supported  by  the  govern- 
uient.  They  know  what  they  are  doing* 
France,  on  the  other  hand,  lias  been  most  re- 
strictive, and  it  comes  as  no  surprise  to  us 
that  wliile  the  electroiiics  industries  of  Ger- 
many, Russia,  Netherlands,  England  and  Den- 
mark are  quite  well  known  to  us,  we  are 
totally  unfamiliar  with  anything  originating 
in  France.  A  visit  to  France  and  a  bout  with 
theii"  telephone  system  will  tell  you  more  than 
I  can  say  without  fear  of  reprisal  from  De 
Gaulle.  France  has  less  than  one  amateur  for 
every  20,000  of  then:  population  (we  have 
one  for  about  750  in  the  U*S.)  and  dius  the 
development  of  electronics  in  FrauLC  is  vir- 
tually impossible  ,  .  .  there  are  no  people  to 
draw  from  .  ,  .  they  have  euchred  themselves 
out  of  the  modern  age  of  electronics  by  a 
backward  and  self- destroying  policy  toward 
amateur  radio« 

In  case  you  think  that  the  French  amateurs 
will  be  angry  with  me  for  using  their  country 
as  an  object  lesson,  let  me  hasten  to  mention 
that  it  w^as  they  that  made  a  pnint  of  this 
difficulty  and  they  that  requested  me  to  bring 
this  trouble  to  the  light  of  day.  France,  if  it 
would  encourage  amateur  radio,  could  have 
over  twenty  times  as  many  radio  amateurs  as 
it  has  today  and  could  develop  its  electrniiics 


Larry  Henn  524JW  came  alf  the  way  down  from 
Kitale  for  the  dinner.  This  is  a  full  day's  drive  over 
very  rough  roads.  Larry  is  qufte  active  on  twenty 
sideband. 


industry* 

So,  as  you  see,  there  are  powerful  reasons 
wliy  amateur  radio  must  be  protected  and  en- 
couraged in  the  growing  countries  of  Africa 
and  Asia.  Our  first  task  is  to  be  sure  that  tlie 
leaders  of  these  countries  understand  the  im- 
portance of  amateur  radio-  Our  second  task  is 
to  lielx^  them  get  ham  radio  started  and  grow- 
ing in  their  countries. 

Perhaps  what  we  need  at  this  time  in  our 
Instorv  is  an  amateur  radio  Ambassador  to 
visit  these  countries  and  talk  with  tlie  presi- 
dents  J  prime  ministers,  kings,  etc.,  and  ac- 
quaint them  with  the  facts  of  our  hobby  and 
its  importance  to  their  country,  I  haven't  tried 
to  see  the  top  men  anywhere,  so  I  don't  know 
whether  I  could  do  much  good  along  tliis  line 
or  not  ...  I  suspect  that  the  best  I  would  be 
able  to  do  would  be  to  see  the  top  communica- 
tions government  official  in  most  countiies.  I 
think  we  need  to  go  higher  than  this.  I  think 
it  would  take  someone  like  Barry  Goldwater 
or  Herb  Hoover  to  get  in  at  the  top  level 

This  is  being  wTitten  in  Sydney,  Australia 
and  1  have  no  opportunity  to  caU  either  of 
these  men  to  lind  out  their  reaction  to  my 
ideas.  I  would  like  to  point  out  though  that 
Herb,  as  past  president  of  the  ARRL,  could  do 
amateur  radio  the  best  service  it  has  ever  had 
if  he  could  take  a  bit  of  that  $100,000  the 
ARRL  Directors  voted  for  just  this  tjpe  of 
purpose  and  spend  it  on  a  visit  to  see  the 
heads  of  about  twenty  or  thirty  countries* 

A  lot  can  be  done  on  the  lower  levels  too, 
of  course.  1  have  been  keeping  a  weather  eye 
open  for  ways  that  we  can  help  the  growth 
of  amateur  radio,  particularly  among  the  local 
amateurs,  in  lliese  Afro-Asian  countries.  Let 
me  briefly  touch  on  the  situation  I  found.  Kenya: 
one  African  amateur  at  present  ,  .  ,  no  licenses 
being  issued.  If  the  license  situation  could  be 
solved  we  might  be  able  to  encouiage  things 
to  where  w^e  would  have  a  slow  but  steady 
growth  of  African  amateurs  there,  possibly 
five  to  ten  a  year  as  a  starter.  Ethiopia:  no 
Alricans  licensed.  Licenses  are  available  and 
there  are  a  number  of  Africans  that  would  be 
interested  in  amateur  radio  if  only  equip- 
ment could  be  made  available.  The  problem 
here,  as  in  most  of  these  countries^  is  unbe- 
lievable poverty.  Sudan;  no  Africans  licensed, 
no  licenses*  There  are  a  few  Afiicans  ready 
lor  licensing  if  the  government  comes  across 
*  ,  .  equipment  is  a  major  drawback  here  too. 
Egypt:  two  active  amateurs  .  .  .  dozens  or 
more  interested,  but  equipment  is  prohibitive. 
Licenses  are  available.  Lebanon;  many  local 
amateurs,  equipment  not  difficult  to  get,  li- 
censes are  easily  available  -  .  .  look  for  con- 
tinued  growth  here   without  much  need   for 
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outside  help*  Syria:  one  licensee^  no  new  li- 
censes at  present  due  to  government  prob- 
lems. Tliey Ve  just  had  another  change  of 
go\'ernment  and  it  may  be  a  while  before 
they  can  start  iicensxng  again.  Iraq  is  hi  a 
similar  position.  Iran  is  much  stabler  and 
there  are  several  locals  licensed  and  more 
coming  along.  Afghanistan  has  no  locals  and 
none  in  sight,  Nepal  ditto-  Burma  is  in  poU- 
tical  turmoil:  no  ham  radio  in  sight.  I'll  go 
Into  all  of  these  c^otmtries  and  in  more  de- 
tail later. 

India  is  a  key  country  for  here  we  find  I  lie 
largest  number  of  licensed  local  amateuis, 
some  400.  We  now  have  reciprocal  licensing 
with  India,  by  the  way.  But  400  out  of  a 
population  of  400  million  is  pitifully  small 
even  though  it  is  way  ahead  of  all  the  other 
Asian   countries* 

\Vhile  in  India  I  visited  a  number  of  the 
radio  amateurs  and  had  a  chance  to  operate  a 
little  from  their  stations.  I  got  together  with 
many  more  amateurs  and  discussed  their 
problems  with  them.  The  basic  difHcuIty  is 
poverty.  It  is  difficult  for  us  to  understand 
their  t\pe  of  life.  A  skilled  worker  after  ID 
years  at  his  job  makes  about  $10  a  montli  ,  ,  . 
an  upper  middle  class  (comparatively)  makes 
$100  a  month.  Since  there  is  virtually  no 
radio  ecjuipment  or  parts  available  in  the 
coimtry  the  amateurs  find  it  almost  impossible 
to  get  on  the  air.  One  of  the  most  modern 
pieces  of  equipment  in  India  is  the  SX-2S,  left 
over  from   the  last  war. 

The  amateurs  of  India  assure  me  that  tlie 
only  thing  holding  back  more  licenses  is  the 
lack  of  equipment.  They  tell  me  tliat  they 
would  be  able  to  bring  in  thousands  of  men 
and  boys  for  licenses  if  only  some  eqtn'pmcut 
was  available- 

That  shouldn't  be  so  difficult,  lunv  should 
it?  I  imtnediately  tliought  of  the  moutitairis  of 
ham  gear  that  are  stashed  away  in  cellars, 
garages,  attics,  in  closets  and  on  shelves  that 
we  are  no  longer  using.  If  some  system  coukl 
be  worked  out  for  gathering  aU  tliis  unused 
equipment  and  getting  it  sliipped  over  to 
India  *  <  .  and  then  if  it  could  be  gotten  into 
the  country  without  the  usual  heavy  duty  pay- 
ments and  distributed  equitably  we  migtit 
accomplisli  quite  a  lot.  There  are  a  lot  of  ifs 
there.  I  don't  think  there  will  be  any  great 
difKcully  in  surmounting  the  U.S.  end  of  the 
deal  .  »  ,  but  v\lmt  about  Indian  duty  and  dis- 
tribution ,  .  .  could  these  be  solved? 

I'll  go  into  the  blow-by-blow  accntnit  of 
how  everything  was  done  later  on.  I  did  man- 
age to  get  a  verbal  agreement  from  about  as 
high  as  you  can  go  to  permit  the  entry  of 
gift  ham  gear  and  parts  into  India  dut\^  free. 


Special  visitor  at  the  Nairobi  dinner  was  Ian  Cable 
MP4BBW  from  Behrein,  in  town  wfth  bis  new  XYL 
for  the  doy.  Ian  ts  on  the  rrght.  On  the  teft  is 
Steve  Gibbs  MP4BEQ  who  rs  now  living  in  Nafrobf 
and  editor  of  the  dub  bulletin,  a  surprisingly  wetl- 
done  paper  for  such  a  small  group.  Steve  has  been 
unable  to  manage  o  5Z4  license  as  yet,  but  per- 
hops  the  lid  will  come  off  soon  and  we'll  hear  him 
on  twenty.  Ion  is  one  of  the  old  timers,  of  course, 
ond  anyone  who  has  DXed  much  knows  hrm  we 


And  die  Institute  of  Telecummunicalions  En- 
gineers (the  Indian  counterpart  of  the  IEEE) 
has  volunteered  to  handle  the  distribution  of 
equipment.  Further,  the  Amateur  Radio  So- 
ciety of  India  (ARSI)  has  volunteered  to 
Ijrlp  the  program  by  setting  up  study  courses 
for  the  amateur  license  and  classes  in  tech- 
nical institutions. 

The  U.S.  end  is  still  open.  It  would 
be  wonderful  if  the  ARRL  would,  tlirough  its 
thousands  of  member  clubs,  take  the  respon- 
sibility for  the  collection  and  shipment  of  this 
efj[uipnient.  If  tliey  will  not  handle  this  then 
we  must  find  someone  who  can  •  .  .  I  would 
like  to  hear  from  anyone  with  suggestions. 

By  helping  India  ,  .  .  and  perhaps  many 
other  couuUies,  we  are  helping  the  world  as 
well  as  amateur  radio.  The  basic  truths  that 
we  must  get  through  to  tlie  governments  of 
new  countries  is  that  amateur  radio  is  vital 
to  the  future  of  their  countiy. 

In  1959  India  was  one  of  the  leading  op- 
ponents to  amateur  radio.  I  beUeve  IVe  seen 
a  considt  lable  change  there  and^  if  we  can 
get  gear  to  help  them  expand,  that  we  will 
see  an  astounding  cliange  and  find  India  a 
firm  supporter  of  amateur  radio. 

Yes,  I  think  I'm  aware  of  most  of  the  prob- 
lems involved,  if  I  may  answer  the  usual 
volunteer  group  of  negative  thinkers.  IVe 
talked  with  the  head  ITE  people  in  India  and 
we  have  agreed  on  guidelines  for  the  distribu- 
tion of  equipment  and  paits.  Some  will  go  to 
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help  deserving  active  amateurs,  and  a  great 
deal  will  go  for  the  estabhshment  of  amateur 
radio  club  projects  in  schools  and  insHtutions. 
On  our  end  1  would  like  to  liave  the  project 
handled  by  a  non-profit  organization  so  that 
donations  to  it  can  be  taken  off  tlie  income 
tax,  thus  helping  ourselves  a  bit  while  we 
are  helping  others. 

And  please  don't  write  to  me  about  sending 
equipment  or,  for  that  matter,  send  me  equip- 
ment for  the  project,  I  v\  uiit  you  all  to  know 
what  is  going  on  as  it  is  happening.  If  you 
have  any  suggestions  or  want  to  help,  tliis  is 
tlie  time  to  write, 

I  l)c]ieve  thai  the  present  couise  vi  events 
can  be  changed.  It  is  encouraging  to  me  that 
a  large  number  ol  uur  Iiam-owned  eciuipment 
manufacturers  are  interested  and  active  in  the 
goal  of  perser\^ing  our  hobby.  It  is  unfortunate 
for  us  tliat  some  of  the  larger  manufacturers 
seem  completely  indifferent  to  our  future.  It 
appears  as  if  they  view  us  coldly  as  a  market 
and  nothing  more.  If  we  fade  away  they  will 
turn  to  other  markets.  I  note,  perhaps  with 
perverse  satisfaction,  that  few  of  these  com- 
panies are  advertising  in  73  and  that  most  of 
them  are  suffering  considerable  sales  resist- 
ance to  tlieir  products.  Furtlier  note:  tliough 
I  am  aware  of  tlie  presence  of  the  Bullnioose 
syndrome  (what  k  good  for  73  is  good  for 
amateur  radio),  I  try  not  to  let  it  become  too 
obvious. 

Fine,  well  and  good  for  Wayne  Green 
sticking  his  nose  into  things,  but  where,  you 
ask,  does  lARU  fit  into  all  this?  After  all, 
isn't  that  the  only  international  amateur  radio 
organization?  And  what  about  the  lARC  there 
in  Geneva?  Gentlemen,  those  are  two  more 
kettles  of  fish  and,  as  yon  have  been  subth' 
warned  in  QST,  I  have  been  meddliJig.  1  don*t 
want  to  drag  this  piece  on  interminably  this 
m  on  til  so  m  put  this  can  of  worms  to  rest 
next  month. 


Robby  5Z4ERR  at  his  shack  in  Nairobi,  Kenya, 
Robby  has  for  years  been  one  of  the  fop  DX  phone 
operators  of  the  world.  Just  about  every  visiting 
amateur  stops  in  to  see  Robby  at  the  Robson 
Chemists  shop  right  in  the  middle  of  Nairobi. 


Ray  5Z4iR,  one  of  the  most  active  Kenya  ama- 
teurs now  thot  Robby  has  sort  of  "retired"  from 
frantic  DX  chasing.  Ray  can  be  heord  many  after* 
noons  on  twenty  rag  chewing  with  hts  fine  signoL 
Ray  is  the  president  of  the  East  Africa  amateur  club 
and  is  shown  here  with  Pete  Bailey  5Z4KPB  at  the 
dinner  held  during  my  visit  to  Kenya. 

So  tliere  you  have  it.  iVe  tried  to  find  out 
m  best  I  could  what  is  going  on  and  figure 
ont  what  nriglit  be  done  to  improve  matters, 
ri!  have  more  details  on  my  virfts  to  those 
countries  for  you  adventure  fans. 

ST2 

There  are  periodic  reports  in  the  DX  bul- 
letins and  columns  of  acti\it>^  in  the  Sudan. 
Such  reports  are  exaggerated-  Back  a  few 
months  ago  ST2BSS  was  activated  for  a  few 
days,  but  this  was  a  special  effort  and  no 
other  activity  has  been  pemiitted  from  this 
t  ountiy  since. 

ST2BSS,  the  Boy  Scouts  of  Sudan  station, 
was  set  up  by  Jim  Collins,  who  is  in  charge 
of  transportation  for  die  U.S.  Embassy  in 
Khartoum  and  is  well  knowm  for  his  work  in 
scouting.  This  station  was  licensed  for  opera- 
tion in  conjunction  with  a  special  Sudanese 
sct^nt  encampment* 

The  problem  in  Sudan  is  the  usual  one  .  ,  . 
politics.  Just  a  couple  days  before  my  arrival 
there  was  another  change  of  government,  a 
coup  that  was  virtually  bloodless,  with  but 
about  25  hves  lost 

Before  the  coup  Jim  had  been  working  hard 
to  get  ST2BSS  back  on  the  air.  He  was  having 
considerable  success  too*  He  had  the  backing 
of  the  Minister  of  Tourism  and  the  Minister 
of  Communications.  All  that  was  needed  was 
the  OK  from  the  Minister  of  the  Interior  .  .  , 
;uid  he  had  a  verbal  OK  from  ihis  office.  Then 
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came  the  coup  and  uuiie  of  tlie  ministers  knew 
wluit  authority  the\  had  and  no  decisions 
eould  be  made*  At  this  time  a  subordinate 
rejected  the  aoiateur  applicLition  with  tlie 
result  that  Jim  had  to  start  all  over  again. 

I  went  with  hini  to  see  the  new  Minister  oJ 
Tourism  and  we  found  liim  most  enthusiast ic 
about  both  amateur-  radio  and  scouting.  He 
pointed  out  tliat,  unfortunately,  his  support 
was  not  of  much  value  at  the  moment  because 
he  really  didn*t  know  \\  liere  he  fit  in  the  new 
scheme  of  things  ...  he  was  sort  of  up  in  the 
air,  I  was  glad  to  find  that  lie  has  taken  a 
strong  interest  in  promoting  tourism  in  Sudan 
and  luid  just  received  a  tliurough  report  on  the 
proposition  from  an  American  expert^  one  that 
has  done  much  for  otlier  African  coun tries. 
Though  there  isn't  a  lot  for  the  tourist  to  do 
in  Sudan  right  now,  I  can  see  \vhere  tourism 
could  be  greatly  expanded  and  would  be  a 
relatively  easy  source  of  outside  funds,  Nigeria 
luund  that  each  visitor  kit  about  *^i20  behind. 
Sudan  is  right  on  the  path  from  Europe  to 
East  Africa  and  some  promotion  miglit  get 
tourists  to  tlrat  part  of  the  world,  some  10,000 
a  year,  to  stay  for  a  day  or  so  in  Khartoum. 

jfim's  next  hurdle  was  the  new  Minister  of 
Commimications.  He  tried  through  friends  to 
set  up  a  meeting  with  liim  so  I  could  have  a 
chance  to  shake  hands,  but  he  was  busy  imtil 
after  my  departure.  Just  by  chance  Jim  met 
the  Minister  at  the  aii  port  and  had  an  oppor- 
tunity to  have  coffee  with  him  and  found  that 
lie  is  quite  entluisiastic  about  the  scouts  and 
the  amateur  radio  station.  The  problem  then 
is  entirely  the  Minister  of  the  biterior's  depart- 
ment. Jim  will  be  working  on  this  and  we  may 


Jim  Collins  ST2BSS.  Jfm  is  very  interested  in  the 

boy  scout  movement  ond  the  BSS  stands  for  Boy 
Scouts  Sudan,  His  great  project  is  to  raise  enough 
money  to  get  twelve  scouts  to  the  jamboree  in  the 
U,S-    next  August.    This   would   be   the    first   time 

something  like  that  ever  hoppened,  if  he  con  man- 
age it. 


25%    DISCOUNT   ON   ALL   RECONDITIONED 
AM  TRANSMITTERS  FOR  CASH  OR  NO  TRADE 

REG.    PRICE 
...,, $tC9.00 


*     *    w    *    * 


COLLINS   432-V^I    Transmitter 
ELMAC   AF-67  Transmitter 
GLOBE   CHIEF  90  Transmitter    .,... 
GLOBE   CHIEF  90  A  Transmitter   .,> 

HEATH    DX-100   Transmitter    

HEATH    DX-100B    Transmitter    . 

HEATH    WT-I    Transmitter  &   HP-20 

HEATH    TX*1    Transmitter    ,., 
JOHNSON   VIKING   I   Transmiter   


49,00 
29,00 
34.00 
89,00 
109.00 

.69.00 

t19,00 

59.00 


JOHNSON   500  Transmitter  (4^400  Tubes)    375,00 


GONSET  GR-212  Receiver  .., 
LAFAYETTE  HE-10  Receiver 
NATIONAL    NC<105   Receiver   . 

RME    4350    Receiver    , 

RME   4350A    Receiver ..,. 


69.00 

69.00 

39.00 

109.00 

119,00 


Ihtit  arc  Itnl   a  Urn  df  oicr  rt^l  vale«S.  Write  for  eompfeU   list- 
ing.  Wf  iiatk   &H   majar   brantli*  af   new  equfptnent  and   accessories. 


&0X   a7A  PHOHi   605-806-5749 

WATERTOWN,   S,D,   57201 


<MM^ 


OFFERS 


The     Hammartunci    HQ-170A     offers    the    Amateur    o 

prcictkalfy  endless  combfnaiion  of  turiing  techniques 
whereby  optimum  recaption  of  SSB/CW  &  AM/MCW 
may  be  ochieved.  Selectabte  Sideband,  full  dial 
coverage  6  thru  160  meters,  plus  2  meter  callbrcitlon. 
Buift-in  100  kc  Crystal  Calibrator.  Automotic  Nohe 
Limiter.    and    msny    other    features* 

HQ-170A  $369.00 

HO-170AC     with     24     hour     clock/timer     $379.00 

Also    in    stock; 

HQ-170A-VHF  $429.00 

HQO70AC-VHF  with  24  hour  clock/timer  $439.00 

{VHF   Series:    From   2    to    160    meters) 

"Used    Equipment    Spetial" 

HQ^IOOC  $105.00 

HQ-140X  $124.95 

Write     for     Latest     Complete     List 
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In  Khartoum  1  visited  Jim  Collins  ST2BSS,  shown 
here  with  a  copy  of  some  mogozine  and  two  of  the 

Sudan  boy  scouts  that  he  is  teaching  about  omo* 
teur  radio.  When  the  politico!  situation  in  Sudan 
eases  and  licenses  ore  again  possible  we  will  be 
looking  for  these  two  fine  lads^  Abdul  Gayoum 
Mohammed  and  Abdul  Aziz  Awod. 

jiLst  hear  liim  o\\  20M  one  of  lliese  clays  if  he 
succeeds. 

The  amateurs  here  have  primaiil)  been  up 
against  fear  of  the  xmktiowni  in  the  past.  The 
oBRcials  did  not  know  much  about  amateur 
radio  and  were  suspicious  and  afrafd  of  it, 
I'bey  have  troubles  with  the  Shifta  in  the 
soutli  and  these  forces  use  radio  so  their  fears 
have  been  compounded* 

Two  of  the  Sudanese  Scouts  visited  dining 
my  stay  and  1  was  interested  to  see  that  they 
are  well  on  their  way  toward  tlieir  amateur 
licenses.  If  the  political  problems  can  be  over- 
come I  think  that,  under  Jim's  tutorsliip,  these 
scouts  will  soon  be  on  the  air.  Jim  did  a 
wonderful  job  of  this  at  liis  laiit  assignment  in 
Nigeria  and  is  repeating  it  here. 

The  Minister  of  Tourism  was  quite  interested 
when  we  pointed  out  tliat  amateur  radio 
would  provide  free  advertising  of  Sudan  and 
would  encourage  tourists  to  come  and  see  tliis 
cuiirjtry.  The  country  is  low  on  money  and  is 
eager  for  any  possible  income*  The  income 
from  tourists  would  be  most  welcome. 

Jim  has  another  project  which  would  help 
witli  income  to  Sudan  too.  Sudanese  scouts 
have  never  before  been  able  to  go  to  an 
internalioual  Jamboree.  lie  is  hoping  lliat 
through  amateur  radio,  donations  can  be 
received  to  help  pay  the  way  for  a  dozen 
Sudanese  scouts  to  the  Idaho  Jamboree  next 
yean  I  think  that  fellows  contacting  the 
station  would  be  glad  to  send  along  a  dollar 
or  two  for  something  like  this.  I  might  point 
out  that  this  would  have  no  bearing  on  the 
receipt  of  a  QSL  and  that  tlie  dtmations  would 
probably  be  requested  to  l)e  sent  to  the  Boy 


Scouts  of  America  in   New   Brunswick,  New 
Jersey  to  be  held  for  the  Sudanese  Scouts, 

If  the  new  government  holds  together  thei^ 
is  a  good  chance  that  we'll  have  some  ST2*s 
to  work.  There  are  a  number  of  amateurs  over 
here,  some  with  gear,  just  waiting  for  things  to 
break  loose. 


SU  Report 

Bv  a  lucky  chance  I  managed  to  have  a 
talk' with  Ibrahim  SUllM  during  my  short 
stay  in  Cairo.  He  returned  from  a  %^acati6n 
just  in  time  for  ns  to  get  togetlier. 

The  Callbook  lists  five  amateurs  in  Eg\pt. 
Ibrahim  explained  that  SUIAL  is  active  a 
little,  but  on  phone  only.  SUIAS  is  no  longer 
active.  SUIKG  is  not  active.  SUIKH  has  not 
been  well  and  is  inactive.  IbrLdnm  gets  on  the 
air  two  or  three  hours  a  day  and  is  the  main- 
stay of  tliis  couiiLi)  for  the  DXers.  He  runs 
mostly  to  C\V  and  gets  on  AM  phone  now 
and  then.  He  runs  100  watts.  There  is  one 
other  cluip  licensed,  but  he  is  out  of  the 
countiy  at  present.  .  ,  .  German  fellow  .  .  . 
SUIDL,  the  only  foreigner  with  a  license. 

Ibrahim  told  me  about  \V9DHS  sending 
him  his  rig.  Radio  gear  is  completely  impossi- 
ble for  locals  to  obtain  and  Jerry  apparently 
got  fed  up  witli  the  rough  CW  note  from 
SUIIM  and  shipped  him  a  free  rig-  Ibrahim 
had  to  pay  90  pounds  import  duty  on  it  .  .  . 
this  is  about  $180.  And  when  you  consider 
that  the  normal  wage  around  here  runs  about 
$30  a  month  you  can  see  that  even  when  tlie 
gear  is  free  it  is  prohibitivelv   expensive* 

Ibrahim  says  that  equipment  is  the  big 
problem  here.  I  told  him  that  I  could  promise 
a  sideband  transceiver  if  he  could  get  the 
government  to  permit  it  to  be  sent  in  duty 
free  as  a  club  station.  He  said  he  would  see 
what  he  could  do.  He  knew  at  least  50  fellows 
that  would  be  interested  in  a  project  like  that, 
if  we  could  work  it  out* 

I  went  over  the  list  of  reasons  why  Egypt 
should  do  everything  in  its  power  to  encour- 
age amateur  radio,  Egyi^t  needs  radio  experi- 
enced men  verv  badlv  and  thev  reallv  can*t 
afford  to  spend  several  thousand  dollars  tiain- 
ing  each  one  .  .  .  with  ham  radio  there  is  no 
cost  to  the  government  for  the  training.  Eg^^t 
needs  the  tourists  too  and  amateur  radio  is  a 
wonderful  and  free  means  of  public  relations 
for  the  country.  I  pointed  out  that  if  Egy'pt 
would  permit  U.S.  hams  to  operate  during 
their  visit  here  that  they  would  get  a  lot  of  us 
to  c^ome  over.  Egypt  has  everything  to  gain 
and  absolutely  nothing  to  lose  by  encourag- 
ing amateur  radio  as  much  as  they  can.  To 
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my  way  of  thinking  any  public  official  of  any 
government  tliat  tried  to  stop  amateur  radio 
is  working  against  his  own  countiy  and  should 
be  immediately  removed  from  office. 

Egypt  was  giving  a  lot  of  trouble,  particu* 
larlv  with  their  feud  with  Israel,  but  that  is 
calming  dow n  now.  I  wondered  why  this  was 
and  it  wasn't  until  T  got  here  and  talked  with 
a  chap  at  my  hotel  that  I  got  the  story*  It 
seems  that  tin's  high  dam  at  Aswan  that  Rus- 
sia is  building  for  Eg\pt  is  not  all  peaches  and 
cream.  After  it  was  well  along  someone  got 
to  thinking  about  it  and  asked  what  would 
liappen  if  some  country  got  mad  at  Egypt 
and  put  a  bomb  in  the  middle  of  the  dam 
some  night.  Hnimm.  The  answer  is  simple, 
it  w^ould  wipe  out  the  entire  country.  You  see, 
Egypt  is  desert  except  along  the  Nile  and  if 
the  Aswan  dam  gave  way  it  \vonld  send  a 
wall  of  water  about  two  liundred  ieet  high 
right  on  down  the  river  and  would  \^ash 
Cairo  and  Alexandria  right  out  into  the 
Mediterranean.  And  that  would  be  the  end 
of  Egypt.  Since  it  is  only  a  few  minutes  by 
air  from  Israel  to  Aswan  I  think  that  there 
have  been  some  serious  doubts  raised  recently 
about  the  value  of  continuing  the  hassel  with 
them*  I  kno\v  that  I  would  have  smiles  for 
ever\()ne  if  1  found  myself  with  something 
like  tliat  hanrfngj  over  mv  head. 

As  if  that  isn't  enough  of  a  problem  .  *  . 
seems  that  the  engineers  didn't  think  to  make 
a  silt  survey  before  building  the  diuii.  Now 
iVe  seen  that  Nile  down  in  Kluutonm  and 
Addis  ,  •  •  and  points  south,  and  ill  tell  you 
that  it  is  a   minlit\'   mnddv   h'ttle  creek.   It  is 
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1000  SOUTH  BASCOM        SAN  JOSE,  CAUF. 
Northern  California's  Most  Complete  Ham  Store'l 

-SINCE  1933- 


VHF/UHF  ANTENNAS 


tt 


FOR 

MORE 

DX  PUNCH 


The  stondord  of  comparison  in  amoteur 
VHF/UHF  conrrmunicattons,  Cush  Croft  antennos 
combme  all-out  performonce  with  optfmum  $tze 
for  ease  of  assembly  and  mounting  at  your  site. 
They  con  be  mounted  vertfcally^  horizontolly^  in 
pcrirs,  quods,  or  virtually  any  combination 
allowing  you  to  design  the  antenna  system  to 
meet    your    exact    requirements* 

2  meter  11    element  $14.95 

2  meter  7   element  11*95 

\V4  meter  11    element  12,95 

%4  meter  11    element  10.95 

2  meter       Multi   polarized  29.50 

6  meter  3  element  15.95 

6  meter  5  element  21.50 

6  meter  6  element  34.95 

6  meter  10  element  54.95 

6&2  meter  10  element  29.95 


Al44-n 
A 144-7 
A220-11 
A430-n 
A144.20T 
A  50-3 
A  50*5 
A  50-6 
A  50- 101 
A  26-9 


SEl    YOUI%    DISTRIBUTOR    OR    WRITE    FOR   CATALOO 


Ibrahim  SU  1  TM 


Cu  5  h 


621     HAYWARD    STREET 
MANCHESTER,    N.  H.      03103 
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$12J5  W2AU  $12.95  •  FOUR  PURPOSL  BALUN 

Tha    Ba[un    Evtryont    has    bmn    wattinf 
for.   Will   Help  a  TVt   Probkm.    •    Broad 
banded  3*32  mc.  •   Center  hang^yp  hook 
for  inverted  Vees.  *  Handles  fult  leial  power, 
2KW    PEF    •    Built-in    lightning    arrester    * 
S0239    RF    connector    for   coa*    transmission 
feed  fine  eliminates  center  insulator  •  With- 
stands up  to  600  ib.  antenna  pult  •   Far  use 
with    aSI   type   antennas  fed    with    unbalanced 
coax  line.  •  Weighs  only  6^^  oz.   IV^"  diatn. 
6''    long    2    Models:    IM    matches   50    dr    75 
ohm    unbalanced   coax    to   50    or  75    antenna 
load.  4:l-matches  50  or  75  ohm  unbalanced 
-loax   to   ZOO  or   300   ohm   antenna    load,    • 
felps  eliminate  TVL 

•  Ail    New    W2AU   Super   Vinyl    2    el 
10  15  20  quad.  Complete  $64 J5 

*  W2AU  Super  riberglas  2  el  1045 
20  me*er  quad.  Complete  quad 
UNADILLA  RADIATION  PRODUCTS 

UNADILLA  NEW   YORK 


See  Coax 

ACC€SSO0 

Book  fur 

More  I>ata 


{99.95 


CORRECTION 

73  goofed  in  the  September  and  October  ads 

of  Unadilla  Radiation  Products.  The  price  of 
the  alt  new,  vinyl  jacketed  W2AU  10-15-20 
meter  element  cubical  quad  should  be  $64.95, 
not  $54.95  as  shown. 


GET  IT  from   GOODHEART! 


EVEflYTHlMG    U^COND  ITIOWALLY   GOARAHTEED! 


ALL- BAND   SSB   RCVR    BARGAIN:  Hitlln  mfKr^  K  iTi   AHK:.   i55o 

.149.50 


Ke    U}    43     mc    itnLlinucHis, 

»1ioolt;    2-W.    2-lF's.    S-ni€!pr. 

select  idty  cboio^   Less  pwr  sply    » 

(^n    ey   f\m  s|>ty!    130.    SSB  urcHJurt    dpr prior:   j2n 


i-      I       »     ¥ 


TIME     PAY     PLAN:    Any    purchiaB 
dowTi  nnymt'nt   only 


DZ-1   Siijjirljoi   rc\r   15-70   &    lUU-l'jGU    kii,    .. 

R-23  ARC-5    rmiiffluiid  revr    190-550    kc.     

A.R.C,  12  22  CominaDd  rcvr  540-lfiOO  kc.  .. 
Al*e^5  rcvf,  fin  fy,  am/rm,  3T-140  mc.  .  - 
APR-4Y  AM/PM  ICcvr  mod.  to  115  v50/6U 
nvrr  pliii;,   htjok,   tuiiera  3 S- 1000  tnc.    .......... 

CV-253  ALR  Tiirier  braiid  new  38-1000  mc    

P.U.R.   fur   timpn?  S?5^22fK)   and  2l75-400f>  me. 
URR-13    Recvr    222.75-404    mc,    AM,    w/book     ,, 

Hanfit»mtk   for  AN  IRR   Rcvr    . .  - , » . ,  . , 

Handhouks   for   AN  ARC-3  or  for   AIIT-13    ..,,., 
Other   Handboaks,  nr  Sdiematics,   mk  for  Utem! 
FtA-62-S  L«  Ar  pwr  sjtly  for  SCR*522.  only    ..., 

TOa  xmtr  ITi   W  Po  A2,  A3,    115-156  mc.    

TD2   imlf  30  W  ?o  A2.  A7i.  225-400  mc.    ^,,- 

LN-14  frwj.  meten  01%  125  kc-20me.   . \  .  . 

TS323/UR   tm\.  i!iet*r  20-480   mc,.   001%    

Gertscti    FM-l  w/AC   dwt,    1-1*>00    mc    0,001*^ 


ey.  with 


89.50 

14.95 
17,95 

149,50 

250.00 
250.00 

,249.50 

10.00 

,   10.00 

17.95 

295.00 

.495.00 

57,50 

169.50 
.395.00 


Hrwl-Pach    rlSOA   5"  scope,   DC   t«    lU    mc.    ctrtillcd. 

w/  ^153A    dirrerential   ampi    plug- In ,  ,^  . .  . 

With   #15 IB  hl~gdn  phig-in  5   ntu/rm   ... ..... 

With   #152A  dtiaJ -trace  jtltig-in 

DuMont  i^333  rtual-beam  scope,  DC- 150  laz^   . 
Tekt.   511A0,   H   cy  to   10   mr.   30   mv/cm... 

T*kt.  #512p  PC  tfi  3  mc.  5  mv/rm   * .  - 

Tflkt,   #514A0,   r»n  to  10  me.  30  mv/nm    .  .  . 
Tttkt.    i^531.   W/53B   fe  2-trnrp   5Rr.   w/rerUf 
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.535.00 

.545.00 
.565.00 
,199.50 
,225.00 
.195,00 
.350.00 
.795.00 


STANDARD    SIGKAL    GENERATORS 


LP;  9%  kc  to  r>n  mc,  w/pwr  ^ly  . 
TS'413/U:  75  kr  to  40  mc.  xtl  caUb 
fien.  Ridl«  805-r:  IB  kr  tr>  .50  mt  . 
TS-606:  ,08s '40  mc.  up  to  lOw  oiit 
M«as.  Corp  Hodef  SO:  2  to  400  mc  . 
URM-26:  romi).irt  MIL  gi^pmlof  4-108 
Hevil'Pack  608B;  10  to  400  mc  ....«, 
HewUP^ck  608C:  10  t/»  480  mc  . . . /. 
Borg-Warner  G201^  ?^mii  spefs  is  6080 
TSolOA:  Exaet  imiUtioEi  HP.  fiOSD  . 
TS-608:  1:2  400  mc.  up  I0  lOir  out  .. 
AN/USII-16:    .\M  TM.    \U    raljh    10-440 
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.  199.50 
.279.50 
.  750,00 

.995.00 
.375.00 

295.00 
.395.00 
.750.00 
,750.00 
.950.00 
1295.00 

995.00 


SEND  FOR  mnre  info  oti  AtiFthing  ahor^,  SEND  FOR  1l<;t  of 
regulated  T*"w^r  Rtipplies  at  riiiictilotiply  low  prices,  ASK  IF  WE 
HAVE  whal  \m  need  that  yoti  lioTi't  finri  ^hnv?:  tliif*  nd  li.^ls 
onlr  .'i^  of  our  slock.  WE  ALSO  BUYl  SO  TELL  US  WHAT  YBU 
HAVE. 


R.   E.   GOODHEART  CO*   INC 

Box    1220GC    B«v*rtv   Hlllf,    Calif,    90213 

Phftnr:  Area  215,  office  272-5707,  mMsagts  275-5547 


dark  brown  where  it  shirts  up  in  Uganda  and 
it  is  dark  brown  all  the  way  along.  It  looks  to 
me  .  *  ,  and  a  number  of  others  .  •  .  lis  if  they 
are  going  to  have  a  silt  dam  there  in  short 
order.  This  not  only  eruds  up  the  dam,  but  it 
has  a  longer  reaching  effect  on  the  down- 
stream end.  The  fields  of  the  fertile  valley 
watered  by  the  Nile  depend  on  the  yearly 
overflow  to  deposit  fresh  silt.  This  is  die  fer- 
tilizer. Without  the  silt  they  will  have  to  start 
buying  and  shipping  in  conunercial  fertiHzer. 
Well,  they  haven't  the  money  or  sliipping 
facihties  for  this  and  no  one  knows  what  the 
devil  to  do  about  it. 

The  tourist  has  some  interesHng  things  to 
see  here.  The  pwamids,  of  course,  are  right 
on  the  edge  of  town  ,  .  .  as  is  the  great 
Sahara  desert.  A  walk  through  the  town  is  an 
experience  youll  never  forget,  morning  or 
evening.  The  casual  tourist  can  sate  himself 
in  one  very  busy  day  or  two  leisurely  ones. 
The  more  dedicated  tourist  can  get  advice 
from  Ibrahim  and  spend  a  couple  wrecks  in- 
vestigating the  town,  fm  breezing  through 
the  world  this  trip  so  I  quickly  saw  the  pyra- 
mids, the  Sphynx,  a  few^  tombs,  rode  a  don- 
key, a  camel  and  a  horse  tlirough  the  desert- 
I  walked  the  streets  at  night  and  in  the  day, 
covering  a  good  deal  of  the  town. 

Those  of  you  that  are  interested  in  my  trip 
from  tlie  tourist  angle  should  keep  a  vt^eather 
eye  peeled  for  an  announcement  of  the  avail- 
al^ility  of  a  complete  booklet  on  my  tiip.  This 
will  cover  my  trip  day  by  day  in  ridiculous 
detail  ,  .  .  imexpur gated. 

With  money  being  as  short  as  it  is,  QSL's 
are  a  problem  for  the  fellows  here.  The  post- 
age on  a  package  of  ten  cards  is  3  piasters, 
which  amounts  to  about  60^  if  you  adjust  for 
the  difference  in  wage  scales.  Ibrahim  men- 
tioned that  now  and  then  some  kindly  fellows 
sent  along  a  dollar  bill,  which  w^as  most  grate- 
fully accepted  .  .  •  this  is  worth  about  ten 
dollars  here.  I  expliiined  about  the  QSL  man- 
ager system  and  Ibrahim  is  most  anxious  to 
set  someone  up  as  his  manager.  Ill  see  if  Gus 
can  find  a  volunteer  for  this. 

Some  help  is  badly  needed  over  here.  With 
a  population  of  about  35  million  people  they 
have  but  thiee  active  amateurs,  I-crhaps  we 
can  get  something  started  here,  I  talked  witli 
Ibrahim  about  the  power  and  it  is  180-200 
\'olts  at  50  cycles,  so,  if  we  can  get  him  set 
up,  a  line  transformer  will  be  helpful  to 
stahili/e  the  voltage. 

The  more  1  tiavel  in  Afiica  the  more  that 
I  see  we  can  do  to  help  out.  Just  a  httle  effort 
on  our  part  could  make  a  big  difference  over 

here, 

,  .  .  Wayne 
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Letters 

Dear  73: 

During  1967,  tlie  CaDadian  Centennial  Year,  Canadian 
amateuHE  may  use  the  prefix  3C-  instead  of  the  normal 
VE'.  This  is  being  done  to  call  attention  to  Canada's  C^o- 
tennJa]  and  will  undoubtably  create  a  great  deal  of  demand 
ainotjg  foreign  amateurs  for  QSL's* 

Jack  BearduU  VnaMJ   {3C3MJ) 
Chatham^  Ontario 

Dear  Sir: 

Please  kncK^^k  off  the  *1iette"  bit,  Nfaybe  I*m  old  fash- 
ioned,  but  cycles  seemed  so  descriptive  and  to  the  point. 
The  world  is  getting  too  complex  the  way  it  is  without 
''hertzes"  to  contend  with.  I  think  that  Mr.  Hertz  was  a 
uice  fellow,  hnt  don't  you  think  he's  satisfied  being  named 
after  the  numlx?r  one  automobile  rentnl    agency. 

Gotta  run  and  repair  my  motorhert/.  now.  Keep  tip  the 
good  work, 

Hyerson    Gewalt    K9LCJ 
Racinc>  Wisconsin 

Don't  fofgei  thai  "hertz"  doem't  mean  "cycles/*  It  means 
"cycles  per  second"  TJm  fact  that  few  people  say  "'cycles 
pc^  second"  indicates  that  they  think  that  e7:pression  is  too 
complex*  You  ride  a  motorcycle  per  second?  Ed. 

Dear  73; 

Oq  WASBSO's  very  good  cable  and  connector  artjdesp 
I  might  make  these  comments: 

a.  Fig.  2  on  connectors  omits  the  T,  which  has  a  male  and 
two  female  like  UG-107b/u.  Mine  is  marked:  74868 
49199  M-358. 

b.  Odd,  but  the  FL^258  straight  adapters  1  have  checkt^ 
witii  a  sigfial  generator  show  a  loss  and  swr  not  present 
in  all  the  other  things  hooked  in  series. 

c.  Some  of  the  quick  jobs  are  not  the  first— Hallett  during 
WWII  had  a  gadget  for  RG-18  cable  with  a  spring- 
loaded  ring,  three  steel  balls.  The  inner  conductor  of  the 
HG*18  became  the  plug.  AH  you  did  was  push  until  the 
tliree  steel  balls  fell  into  a  slot  on  the  feniale  end*  To 
remove,  put  hand  around  it  so  the  knurled  ring  pulled 
back  to  give  the  tliree  balls  room  to  get  out  of  the  slot, 
and  off  she  came*  Trouble:  Ct>utacts  cut  into  copper 
inner  couductor*  made  copper  dust  that  hiter  could  ae- 
cuniuliite  and  flash  over  with  1  kw  of  low-freq  r.e. 

d.  RG*14  5eemR  to  he  an  attractive  antenua  cable  for  hams, 
hut  not  included  *ui  popular. 

t\  The  phi^iio/uhf  between-series  1  hitve  is  male  i^hono  to 
female  UHF.  Not  in  your  photo  on  page  103.  No  num- 
l>ers  on  it.  Very  useful  without  extra  gadgets  sucli  a^ 
connecting  antt-una  pad  to  signal  grnerator  or  anteiiiji 
coax  that  has  male  UHF. 

f.  Fig.  5  teitni nations  may  well  l*e  very  useful  at  top  of 
tower  to  go  to  antenna,  etc.,  but  uu  designations  given, 
not  shown  in  such  as  Fig.  2  and  3,  etc,  nor  in  table  2 
which  ^hows  binding  post  but  not  llii^  tennmation.  I 
don't  know  if  listed  in  the  long  Table  9  on  index. 

Bin   Conklin   K6KA 
La   Canafla,  Cal, 

Dear  73: 

Read  %vlth  intenst  W2EEY/l's  article,  "A  Curtain  Going 
Up"  in  the  August  issue.  Nice  to  see  someone  pointing 
out  that  it's  possible  to  work  DX  without  purchasing  some 
particular  brand  of  rotary  beam  or  vertical,  and  have  him 
call  attention  to  the  advantages  of  beefing  up  the  lower 
radiation  angles.  To  recommend  17 '4"  per  element  would 
seem  to  ignore  end-effect  and  I  would  rather  see  a  figure 
of  around  16'8",  but  it's  a  broad  hand  affafr  as  he  points 
out  and  I  wouldn't  quibble  over  a  little  inductive  reactance* 
But  he  should  have  coiisidered  the  velocity  factor  in  figur- 
ing the  phasing  lines. 

George  Dcry  W6HC 
Bell  flower,    Calif, 


Good  News  For  AM'ers^ — Go  SSB 

Your  Ranger  (  —  TX-1  —  DX-lOO  —  Vfking  ft  _  Etc. 
worth  $185.00  on  trade  toward  the  National  NCX-5. 
Drake    2B     .    $185      Sonar    20     .    $149      NCXr3  $225 

Drake    2BQ    .      25       HQ-llOC  129      HA-20  70 

NC-303  249      KWS-1  750      SX  101  175 

FRECK  RADIO  &  SUPPLY  CO.  INC 

38  Biltmore  Ave,  Asheville,   N,   C.   28801 

Phone    25-4-9551 
T   T     Freck — W4WL  Bin    Beck — K4QOK 


COMPRESSION   AMPLIFIER  $29.95 

These  government  surplus  limiting  amplifiers 
offered  at  a  fraction  of  their  cost  and  they  are 
brand  new  unused.  Input  &  output  impedance 
of  600  ohms,  self  contained  115  volt  60  cy- 
cle power  supply.  Gain  36  db  plus  or  nninus 
1  db.  Upgrade  your  shack  for  professional 
performance  with  this  beautiful  rack  panel 
commercial  grade  equipment.  DB  out  meter 
on  front  panel. 


40  AMP  SILICON  DIODES 


50 

100 

200 

300 

400 

500 


PIV 


$  .80 

600 

1.00 

700 

1.50 

800 

1.75 

900 

2.00 

1000 

2,40 

$2,75 

3,00 
3.40 
3.80 
4.20 


LIGHT  ACTIVATED  SCR  (LASCR) 

Function  of  an  SCR  triggered  by  light  thru  the 
glass  window  top  of  the  TO-18  unit  Various 
applications  in  tape  readers,  character  recog* 
nition,  logic  circuitry,  relay  replacement,  night 
lighter  brain.  Offered  at  a  fraction  of  list 
price  -  .  .  only  small  quantity  available. 


25 

PIV 

$  ,75 

200 

$2.30 

50 

1.00 

300 

2.70 

75 

1,35 

400 

3.20 

100 

1.60 

500 

4.00 

150 

2.00 

Under  25  V 

.50 

Variable  Voltage  Transformer  from  unused  Military 
equipmenL  Just  the  thing  for  your  Linear.  Variable 
from    0-130    volts    good    for    22.5     amps.     Input    of 

115  V  50/60  cycle.  $28,00  each 

1.5  AMP  MIDGET  SILFCON  DIODES 

1000  PIV  50<  each    12  for  $5.00 
PIV  65*   each    12  for  $6.50 


GEIGER  COUNTER  CHASSIS  assembly,  fully 
wired,  transistor  power  supply  operated  from 
9  volts,  with  100  microamp  meter  Less 
geiger  tube.  With  schematic-  $4-40  each 

All  material  FOB  Lynn,  Mass. 
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19  ALLERTON  ST.,  LYNN,  MASS.  01904 
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RT220  ARN21  TACAN  TransceiTCf.  9S2-12i3  mc  . -EX  145JMJ 
TH129B/APR9  Tuning  Unit,  23O0-4l50inc.  W/TubM  Ui  29.75 
10226A/APR9    PaDommic    Indicitor.    W/Schematic     ..EX  10.50 

PP336  MiUit  I'lwer  Supply  fcir  APm  Beteiver   .._ EX    14.7:» 

PP337  Aux.  I'dwiT  Supplj  for  7S\:K\  k  TSin/AJ'm.  ,m  I.5n 
MT606  or  MTfiOe  APR9  Moimt  for  ('V43  and  PP337  EX  4.50 
APB9  Control  fur  s-wUchiiic  TM28,  12^.  iMO.  131  *.KX  HS.flO 
UPM4A  ^cope  HV  and  Filament  Tfansformer  ...,,. NtiW  4.75 
R316A/A8R26  H-Ttibe  AM/FM  Superhet.  162-174  rnc  LN  22.75 
€610  Coutrul  Box  for  E316A  Heoflver.  W/4  Tubet  ..EX  4.50 
PP468  E'imvr  Sumily  fur  KH]6A/ArK^n  Met'vr,  400  ty.  LN  4,75 
IDX69C/APN12  Scope,  3JP1  CET-DfDT  Cqas  Switch  LN  12.75 
3JP1    CHT    w/Mouut,    Shield.    Socket,    Intensifier  Plug    .,    0.25 

SA325   U   VmsU\\  Swilvti.   HF4T.   'i8Vlir   M^itor    EX   4,50 

C*^ax  SwltclL  DPDT.  Tbqmpsoii  Product's  No.  ElSB22CiV  LN  3.75 
HV  RectlSer  Cartridges,  Two  (?F  1500V,  15 ma.  Mounted  LN  3.00 
RT82/APX6  mates  1215  ma  Xceiver  See  Oct-Nov  Cft  NBW  23.50 
UP  MS  Tus^L^  AFX6,    27   Tubes.    10  Diod*?s.    llSVCJOcy  LN   IS.  7  5 

Com  pi  ere    Martual    for  TS726/UPMB,    Postpaid    , ,  , ,    2.90 

T61A/AXT2  TV  Xmtr  w/Video  ^  gync  Alodulatora  .NEW  19,25 
T19  ARC5  Triiiismirier.  3-4mi\  With  lu\k's  .  . .  .Ukv  .Nm*  ^.50 
TS545    Eehfl   8oi<    115O'1350mc.    lOOaa  Indicator   *.NEW  9.75 

Complete   Waniil   for  TS-745/LP.    Postpaid    NRW   1,1;K» 

0AA-2  Ttst  %tU  150'240iiic,  200iia  Ind.  115C60cy  NEW  g.50 
46ACa  13  Tube  Swperhet.  175-225mc.  wo/Power  Supply  22.50 
Sch^matk  for  4SAC1)  BeceifW-  Shows  Power  Butpplf  ..,,  LOO 
Baltentjnr  300  AC  ¥T¥M  in  10  inch  Bacb  Pinel  ...EX  27.50 
AS313B/ARN6  f^taUon  Beeking  Loop.  100-1750ke 
Set  of  120  Xtals  Tj-pe  FT243  5675  thni  8650kc  .  . 
C22A  or  C984  Tontrol  for  E13A  ARC  Type  12  Ree 
C45  (^oijiml   Uux  for  AKCl    and  ARC12  Xqcivers   <.. 

C45    Same  oxtapt   used,   exixllent    ,  , 

PrcelSB    HV    Probe  500  messttm,   50KV  liisulayon    . 
Rt,  Anyte  Urivt.  VV/UniversaL   W  Shaft   ..EX  1,76 


♦  ■ 


..EX  4»75 
120/18.75 
,NEW  1.7f* 
.NEW    l.!>- 

^  /I  "^  ~ 

b        ■       ih    A'jf       -J-    H      I      '    I* 

.NEW  2.50 
ea.  3/5.00 


6161  Typfl  Tuhfl.  W/Conneet^ra.  65  WatU  to  2000m(*    .EX  7.50 
2-50.   OUmUc    RF  Choke.    7iih    . , , . , . .    EX   8/1.00 

Ef*      UAVnCKI     ^^^  ^94'  Bay  Saint   Louis, 
•    V*    n#%  I  L^Cn  MiMissippi,    39520 

Prices:    FOB    Boy  Saint  Louis,  Terms:    Not,  Cash. 


Telefiriiewrlttr  tape   0.6S6"  yellow.    40   rolls  per  carloii.   $5   ptr 

ctfrJuy    iir   n    r.ift'tii'^    for    S12 

T«letfp«    power    supply.    Wesii^ni    EUtUIc,     115    Vat    iiipiiL    ll-l 

dc  at   ..s^    amp  oiji[>ut.    $-<,rpO   <?4jcli  c»r   4   for  $30 

inillcator  ivlan,   catlioOe   ray   IP-222/CPS-&.    .  _ |25 

Sweep  9en«»rator  TU  51  Cilfllbui.  C'oiiUirL^  10  u\\m*s  jurluding 
twtj  s;ii"H-   $st.."j(j  eai-h  or  5  for  $40 

Transceiver  lu'  H54 -A.   ..._._..,.,.. .  $05 

Receiver,   Hjinim^irhnid  PR   64H.    $Krj 

Gyra  awembly  .mUy.  pilot  vt'rtinil  (n02-Hao:^ $ir» 

Radio   set  S41{-2H4   with   liand  liHiiTutni.  Towit  sujiply   nuiy  i\\m 

lit*  otitniiu'd  fmrn  a  6  or  12  \v\i  iKiltiTy ,.,,.,..   $II"j 

Beckman  Radlac  i'lMiijjmlor  iTidirjilur  ITmO.  Cotiid  immdsis  re- 
ceived rmni  11  rnilhy  tk'U^cUir  nnil  iiifHSiire  tlnu<  rcnjiHnfd  f{)r  a 
^veii  1 1  HI  1 1  her  of  oiilses  ur  the  numht-r  of  imlii«^>i  rf^ceherl  cHirioa 
!i  prt*-J*t  time  lutervaL   ,,.»... , IfiTii) 

PALEN   ELECTRONICS 

PO  Box  1536,  San  Mateo,  Cal.    341*9T4T 


WE  BUY  .  .  . 
TUBES     FOR  CASH 

UNITY   ELECTRONICS 

107  TRUMBULl  ST.,  ELIZABETH,  N.J.  201  -  fl   1-4200 


P.  J.  BANDMASTER  ANTENNA 
The  Travelling  Ham's  Dream 

The  feedline  and  flaMop  coax  can  easily  be  rolled 
up  and  placed  in  a  suitcase.  Tiie  P.J.  is  broadband 
and  provides  low-noise  reception.  Models  for  6-10- 
15-20-40-80-160  and  CB, 


EN  ORES  ELECTRONICS  SYSTEMS 

W6PJ    Rt.  US,  Mt.  Mesa,  Lake  Isabella,  Cal. 


NEW    PRODUCTS 

VHF  Antenna  Mounts 

Loien  Parks  has  had  some  very  nice,  inex- 
pensive antenna  element  mounts  made  up. 
They're  made  of  iridite-ti  eated  Zamac  and  are 
very  rugged.  They  hold  ^le  to  %  inch  ele- 
ments and  mount  on  1-M  or  1-Ji  inch  booms. 
Four  sets  mount  four  elements  and  cost  only 
$1  pnstpaid  in  the  U.S.A.  or  Canada.  Each 
Liclililional  moiuit  is  25<K  Order  from  Parks 
Electronics  Labs,  Route  2,  Box  35,  Beaverton, 
Oregon  95118, 

New  Low-Priced  5Band  Transceiver  from 

Nationat 

National  Radio  Company  has  just  announced 
the  introduction  of  the  National  200,  their  new 
five  band  SSB/AM/CW  transceiver  features 
200  watt  PEP  SSB  input  on  all  bands,  80 
through  10  meters,  and  also  provides  CW 
operation  plus  conii>atible  AM  operation  with 
separate  AM  detection  in  the  receiver.  The 
frequency  of  operation  is  determined  by 
means  of  a  pre-mixed  crystal-controlled  front 
end  and  a  single  VFO  which  tunes  the  same 
range  on  all  five  bauds.  This  arrangement 
provides  high  stability  as  well  as  identical 
calibration  and  tuning  rate  from  80  through 
10  meters.  Other  features  of  interest  in  this 
new  transceiver  are  ALC,  a  solid  state  bal- 
anced modulator,  choice  of  push-to-talk  or 
front  panel  controlled  operation,  automatic 
caiiier  insertion  in  AM  and  CW  modes,  filter 
type  sideband  generation  and  receiver  selec- 
tivity obtained  with  a  high  frequency  crystal 
filter  and  a  meter  wliich  automatically  switches 
between  the  final  amplifier  catliode  current 
on  transmit  to  signal  strength  in  S-nnits  on 
receive-  A  mobile  mount  is  included  vrith  the 
National  200  and  the  unit  may  be  operated 
from  National's  NCX-A  power  supply  or  from 
the  new  National  AC-200  117/234  \^ac  power 
supply.  It  may  also  be  operated  from  any  of 
the  available  DC  supplies  whicli  supply  the 
proper  voltages  and  currents.  Price:  $359.00. 
For  further  infonnation  and  specifications, 
write  to  National  Radit)  Company,  Inc.,  E([iiip- 
ment  Division,  Dept.  P,  37  Washington  Sheet, 
Melrose,  Massachusetts  0217fi 
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Knight-Krt  20,000  OhmsPer-Volt  VOM 

A    \'0M    is   probably   the   most    useful   of 
electronics    test    instruments,    and 
Knight-Kit  KG~640  is  designed  for 

est    versatility    in    application,    yet    ^.._ 

meet  the  lowest  of  budgets.  The  Knight*Kit 
engineers  have  included  the  latest  features 
in  this  instrument,  including  a  taut-band 
meter  movement  which  assures  reliable  and 
consistent  readings.  Another  advantage  with 
tliis  new  \' OM,  the  meter  is  protected  so  that 
even  a  1000  times  overload  will  not  damage 
the  movement.  The  KG-640  has  a  total  of  57 
ranges  starting  at  0.8  \  dc  (full  scale),  covered 
by  a  positive-action  range/function  switch  and 
runge-doubler  switch  that  effectively  doubles 
the  number  of  ranges.  This  new  unit  is  priced 
at  $39,95  in  kit  form,  or  $59.95  fully  as- 
sembled and  ready  to  go.  Watch  for  a  com- 
pltile  review  on  tiris  versatile  new  VOM  in  a 
future  issue  of  73,  Complete  details  on  the 
KG-640  are  given  in  Allied's  1967  catalog 
number  240,  availalile  free  from  Allied  Radio 
Corporation,  100  N.  Western  Avenue,  Chicago, 
IlUnois  60680, 


Lafayette  HA-1200  2  Meter  Transceiver 

The  new  Lafavette  HA-1200  two  meter 
transceiver  features  a  25  watt  DC  input  trans- 
mitter and  a  sensitive  triple  conversion  receiver 
with  crystal-controlled  mixer.  Tlie  HA-1200 
uses  16  tubes,  4  transistors,  7  diodes  and 
utilizes  separate  receiver  and  transmitter 
VFOs,  The  timed  nu  vis  tor  receiver  front  end 
provides  better  than  l|xV  sensitivity.  A  series 
gate  noise  limiter  and  squelch  provide  quiet 
standby  operation.  The  transmitter  uses  high 
level  push-pull  tiausforiner  coupled  modula- 
tion. The  frequency  may  be  controlled  with 
standard  8  MHz  crystals  or  by  the  \'FO,  A 
spot  control  is  included.  The  meter  indicates 
S  ujiits  on  receive  and  relative  rf  output  on 
transmit.  Internal  solid  state  power  supplies 
are  for  117  Vac  and  12  Vdc  negative  ground. 
A  lugged  pusli-to-tulk  ceramic  microphone 
with  coiled  cord,  AC  and  DC  power  cables, 
and  mobile  mounting  bracket  are  included. 
Size:  lir  W  X  12?i"  D  x  53^"  R  Price  is 
$189.95.  You  can  order  or  obtain  more  infor- 
mation from  Lafayette,  111  [ericho  Tmnpike, 
Syosset*  New  York  1179L 


1 1ll  lit  I  r  11  iiuf  I  III  1 111(11  til  t Ml  111  IN  I  Mini  111  I  111  III  I II I  111  111  J  m  1^ 

Moster  Code  | 

the  sure  crnd  easy  woy      i 

TELEPL6X    METHOD    Code    In-  | 

strucfiort    gives    yoy    frotnfng  | 

that  makes  you  proud  of  your  | 

occompiishment.    The    greatesf  | 

pleasure     derived     from     any  | 

hobby  is  on  exhibition  of  your  | 

Shaky  speeds   of  a  few  words   per  minute  | 

be   gomed   in   most  any    hophaiard,    hlt-qr-  | 

system.    Professional    skilJ    will    be    gained  | 

from   professional   tratnifig.   Brochure   7-S   is  | 

—it  gives  you  the  fads.  | 

I  TELEPLEX   COMPANY  I 

I        739   Kozmir   Court,   Modesto,   Cal,   95351         | 
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ARROW  SPECIALS  FOR  NOVEMBER 

Panadapter 

IP-274/ALA10     See  June   1964  issue  of  73 

which    describes    IP-169.    tP-274   is   similar 

but  seHs  for  only  $17>50- 

Jackson   652 
Audio    oscillator — 20    to    20,000    CPS.    Exc, 

cond.     .  ,  . $37.50 

APW-11    transceiver,    cavity    employs    2C40 

tube.   Less  tubes .    $  7.95 


R13  VHP  receiver  108  to  138  mc.    , 
4X1 50A  Guaranteed  tubes   ....... 

4X250 B  Guaranteed  tubes  . 

Sockets  for  either  .,.*..... 

ARROW  SALES-CHICAGO, 

2534   S.    MICHIGAN    AVENUE 
CHICAGO.    ILLINOIS    60616 


.  $27.50 
$  5.95 
$  7.50 
$  2.95 

INC. 


TS-47  TEST  OSCILLATOR  VHF/UHF 

Two  band,  40  to  500  Mcs.,  {1%  freci.  readout). 
Harmonics  to  300€  MCS.  CW,  AM  or  pulse 
modulation,  115  VAC  input.  Easlty  converted 
to  G-D,0.  (instructions  provided).  See  June 
1965  73  Magazine  for  full  description.  $75.00 
check  or    M.O.,  freight   prepard. 

Aerospace   Electronics,   Inc. 

P.O.  Box  48  495,  Miami,  Florida  33148 


NAME  YOUR  PRICE! 

COLUMBIA  wants  —  needs  —  and  MUST 
BUY  equipment  —  NOW!  If  your  gear  is 
in  reasonable  condition  —  name  the  price 
you  want  for  it -^  and  *t's  a  deol!  Tell 
us  the  best  price  you  were  offered  —  ond 
we'll  TOP  IT!  We  urgently  n^ed:  ground 
ond  air  communication  ectuip.,  teletype, 
GRC,  PRC,  ARC,  ARN,  and  Test  Equip. 
If  you  write  us  this  week  —  we'll  even 
pay  freight f  Nobody  out-deols  Columbia^ 

SPECrAL  OF  THE  MONTHI 
COMMAND   RECEIVER! 

3  —  6  Mc. 

Excellent  condition.  $1  A-t9 

Like  New.  Only  *.,.........       I  v 

ELECTRONICS,  Deph  S 

4365  West  f»ico  Blvd. 
Los  Angeles,  Calif*  90019 
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432  MC  CONVERTER 

Convert  from-  432  MC  to  7-3 OMC  Removed  from 
missile  guidance  systems  size  2"x3"x3V2"  complete 
with  schematic  &  instructions,  less  crystal.  Unused 
$9.95  each.  We  pay  postage  an  prepaid  orders, 
C.CD.'s   remit  $2,00  with  order. 

ALPHA-TRONICS 

Dept.  A,  P.O.  Bo>;  31127,  Aurora,  Colo. 


lA- 


I 


j  oscillatory^onitor 


•  a  sensitive  brood  band  RF  defector 
gives  qudtble  tone  signal  in  the 
preience  of  ony  RF  field  from  lOmw 
to  1  kw  ond  lOOkc  to  lOOQmc 

#«  CW monitor  with  positive  *'RF^' 
»wJtch  uses  only  8"pickup  antenna 
and  NO  connection  to  rig  or  key 

•  a  cod^  practice  oscillator  with 
adjustable  tone  &  built  in  speaker 

•  high  gain  4  transistor  crrcuit 
powered  by  long  life  AA  pencell 

•  I6gauge  aluminum  cabinet  in 
wtiiteBt  black  epOKy  finish,  J  Vl" 
by  2  Ve"  by  I  V4"  weight  a  ounces 

•  100%  US  made  ond  guaronteed 


1  095(batt  mcO 
I  ^  ppd  usa&can 
send  eei-t  ck  or  m,o. 


ny  res  add  5%  tax 

the  James  research  company 

j   11  schermerhorn  si/brooklyn  ny,  11201 


INVERTERS 

REGUIATED 


12vdc-n5v  6OH1  60  Watts 
32vclc- TISv  60Hz  200  Watts 
SPECIAL    UNITS    DESIGNED 


UNREGULATED 


DC  -  DC     6-12,12-12,12-28 
DC  -AC     12-115    60or400   Hz 

SEND    FOR    CAtALOG 


WHAT  CAN  WE  DO    FO|{  YOU 

INVERTRONICS    PC  BOX  342 

PINE  BROOK  N.J.  07058 


MORE  VARIABLE  CAPACITORS. 
NEW  ARRIVALS.   BRAND  NEW 

EFJ   #152-504,   two   sections,    250   &   1500   pf   max'.    3r>onv 


Sy/lj    X    13V2"   long    plus 


%" 


for    i/i" 


to    353    pf,    20007.   ^?£^V    X    2%"li    x 


spaced.    5%"w    x 

shaft.   $7.50  each 

EFJ    #154-S,    15 

3%"  long,   plus  1"  for   ^''  slmft.   $4.50   ea;  4/$17.00 

HAftlMARLUNP  33   to   440  pf,   2,000v;  ceramic   end   plates- 

l%"  sq.    X   C%"  long  plus    '^"  for    %"  slrnft,   $3,00   ea; 

CAKoivELL  30  lo  980  pf,  2,000v.  4yo"w  x  2%"h  x  3^^" 
long,  plus  %"  for  H"  shaft.  $4.00  ea;  4/$15.50 
CARDWELL  365  pf,  max.  1,000?.  2%''w  x  ]iA"h  x  SU" 
long,  plus  Wz"  for  %"  shaft.  $1,75  ea;  4/§6;50 
mLlJBN  Of  CARDWELL  12  to  151  pf,  3500 v,  2%'V  x 
2V4''li  X  n%"  long  plus  r  for  %"  shaft.  $5-95  ea; 
4/$15.25 

W.E.   S   gang-2  sections  520  pf  max /sec.    3rd  86n    pf.    ToUl 
1405  pf  for  output  side  pi-network.  3J4"w  x  37g"h  x  i%" 
long  phis  %^  for  %"  shaft,  $2,50  ea;  4/$9.25 
1%"   fiiitpd  knobs,  for   %^  shaft.   With   brass  insert  k  set 
screw.  234  ea;  5/$1.00 

Ail  oriicra,  except  in  emergency,  w  I'm  at  a  hamfest,  shipped 
same  riay  receiveii.  For  free  "GOODIE^'  sheet,  send  self- addressed, 
stamped  envelope—PLEASE,  PLEASE  Include  siiHacleut  for  postage, 
any    excess    returned    with    order.     1    cany    private     (Travelers) 

Sarcel  post  Instirance^  for  domestic  parcel  post.  For  jtenip  too 
&avy»  or  too  largfl  for  parcel  post,  I  surest  h\m  parcel  express . 
Please  adTl^  name  of  bus  line,  and  city,  where  yon  cai^  jiick 
up  thn*  flblpnient. 

B 

Telephone    3T2    CAIurtidt    5-2235 
2333  S.  Mlchl^on  Av«nuft  CHkcigo,   Illinois  60616 


C   Efeclronics 
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1967  Allied  Catalog 


Allied's  new  514-page  1967  electronics  cata- 
log is  now  available  and  presents  a  wide  selec- 
tion of  equipment  of  interest  to  tlie  radio 
amateur.  There  are  transmitters,  new  single 
sideband  transceivers,  VHF  equipment  for  6 
and  2  meters,  linear  amplifiers,  transmittiiig 
and  receiving  antennas,  towers,  mobile  an- 
teimas  and  accessories,  code  practice  aids, 
crystals,  TVI  filters,  coaxial  cable  and  every 
kind  of  accessory  for  the  ham  station.  In  addi- 
tion  to  ainatenr  oriented  equipment^  there 
are  thousands  of  other  products  listed  in  this 
new  catalog,  incktding  vacunin  tubes^  transis- 
tors, trarisfoniiers,  relays,  switches,  connectors, 
lamps,  wire,  cable,  tools,  haidwuie  and  tech- 
nical books.  This  new  1967  catalog  #260  is 
available  free  on  request  fi^om  Allied  Radio 
Corporation,  100  N.  Western  Avenue,  Chicago, 
Illinois  60680. 


Low  Cost  Regulated  Power  Supply 

Viking  Engineering  of  Minneapolis  has  in- 
troduced a  low  cost  transistorized  zener  refer-- 
ence  regulated  power  supply.  Model  PZ-121, 
available  in  factory  assembled  or  simplified  kit 
form,  delivers  stable,  continuously  variable 
output  from  0-L5  volts  dc  and  useable  cur- 
rents to  250  mA.  This  compact ^  all  solid-state 
unit  provides  regulation  better  than  ±.2  volts 
and  ac  ripple  of  less  than  5  mV  for  outputs 
to  100  mA.  The  PZ-121  features  burn-out 
proof  circuitry  and  transformer  isolated  output 
for  maximum  safety.  The  price  is  $13.95  in 
kit  form  or  $19.95  assembled.  For  complete 
information  contact  Don  Springer,  National 
Sales  Manager,  Viking  Engineering  of  Minne- 
apolis, P.O.  Box  95073  Minneapolis,  Mirmesota 
55440. 
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1967  World  Radio 
Labs  Catalog 


The  new  1967  World  Radio  Labs  Catalog 
is  one  of  the  best  catalogs  for  hams  that  we 
have  seen  in  a  long,  long  time.  In  this  new 
catalt)g,  W'RL  more  than  hves  up  to  its  motto, 
'The  house  that  hams  huilt/'  \\1iereas  many 
of  tlie  new  electronic  catalogs  relegate  the 
amateur  equipment  to  two  or  three  pages  in 
the  back,  the  new  1967  WRL  eatidog  covers 
liam  equipment  m  gieat  detail.  Almost  every 
major  amateur  radio  manufacturer  is  included 
between  its  covers.  Entire  pages  of  descrip- 
tions and  specifications  are  included  for  major 
pieces  of  equipment  of  special  interest,  such 
as  receivers,  transceivers  and  linear  amplifiers. 
Many  items  of  equipment  that  are  not  nor- 
ma 11  v  found  in  vour  local  electronics  store  are 
also  available  from  WRL.  All  in  all,  this  cata- 
log uflers  the  largest  selection  of  ham  equip- 
ment that  we  have  ever  seen  in  an  electronics 
catalog.  You  may  obtain  a  free  copy  by  writ- 
ing to  World  Radio  Laboratories,  3415  West 
Broadway,  Council  BiuHs,  Iowa  51501, 

Principles  of  Electronic  Oscillators 

Beginning  with  the  definition  of  an  oscillator 
and  ending  with  review  questions  of  the  ma- 
terial covered,  the  book  Principles  of  Elec- 
ironic  Oscillators  is  definitely  aimed  at  the 
hobbyist  and  technician,  A  logical  sequence  is 
followed  in  presenting  the  subject  material  to 
the  reader.  Oscillator  theory  is  presented  first, 
to  i>repare  the  reader  for  an  explanation  of 
the  simplest  type  of  oscillator  circuit,  the  Axin- 
strong  oscillator,  which  is  explained  in  the  next 
section.  Biasing  and  output-conpling  techniques 
follow;  and  an  explanation  of  the  three  basic 
tjpes  of  oscillator  circuits— the  Hartley,  Col- 
pitis, and  electron-coupled-KX>mpletes  the  81 
page  book.  Questions  and  answers  are  found 
interspersed  throughout  the  text,  and  32  qnes- 
tions  at  tlie  end  of  the  book  review  tlie  reader's 
newly  gained  knowledge*  This  book  presents 
basic  oscillator  tlieory  which  every  ham  should 
be  familiar  with*  Available  for  $1,95  from 
Techpress,  Inc-,  Brownsburg,  Ind.  46112  or 
yoiu^  Techpress  dealer* 


WE   WANT   TO    BUY 

Surplus  Aircraft  Radio  &  Test  Equipment 

We    wtfl     pay    cosh    or    trade    fov    (whaftvtr    you    ne«d> 
for  th«   following    ilemt: 

Test   Equipt   Sigiml   Generatori. 

MeosuremenU    Corp.    Models    65-B  v 

&oonton    Radio   Co.    Mod«ii  7:i2A,    235A, 
HewJetr-Pdckard   Co.    Modeli  6080.    61 2A,    624C, 
Militdry    Models.     SG-lA,S<3-2,    SG-13,    SG-66A,    MD-83A, 
TS  510A. 

Atrcroft  Navigation    &   Commgnl<citlon    Iquipt 
ARC-34,      ARC-38,      ARC-52,      ARC-73,      ARN-14,      ARN*59, 
ARN-73. 

Aircraft   Instruments. 

ID-249A,    ID~2S0A,    10-251  A,    ID-351A,    IO-38F, 
We    also    w^ant    late    fYP^    Aircraft    Rodio    and    Rodor   equip- 
ment mortufoclured  by  Collinf  Radio  Bendfx  Radio  ofid  Air- 
Cfofl    Rodio    Corp. 

Write,    Wire    of    Phone    if    yow    con    iMpply    any    of    1het«, 
Ask    for   Norm    Eichn^^ 

Norman    Electronic   Sales 

14U  Howard  St  Chkoso,   NL  60626 


MARIN 

AMATEUR   RADIO 

SUPPLY 

COMPLETE  STOCK  ALL  BRANDS 
BUY  &  SELL  USED 

70  Woodland  Avenue 
San  Rafael,  California  94901 


GUARANTEED        RECONDITIONED 


HAM    GEAR 


Dt  i-sm 


wniTE  NOW 
FOR  UOHTHLY 
FLVEB. 


999 HOWARD  AVE- BURLINGAME,  CAL, 


r, 


TILT    THAT    PANEL! 


Do  it  with  a  CAB-PAC 

fmiiplele  pachngp  iticliides  pverylhiiiR 
jrntj  iwvd  ho  mttkc  a  tilted  front  panrl 
on  aD7  r^ibiiiet  or  eliftssis.  Four  soft 
plij5tic  fpt't  with  brass  hole-lining  Jn- 
mrts^  two  rigid  front  extenders,  four 
6-32  niouiiTiTig  screws  atid  instnir- 
tion?.  At  your  h«n)  cie«lcn,  or  sir  mail 
IKist  pAtd'    ....,«......«.  ^  ^  .«,>,  .   onlf 

BUDWIC   MFG.   CO.,   P.O.    Box  976,   Ramoni,   Calif.   d2&55 


y 


VHF-UHF 


Converters  and  Preamps  for  50  thru  432  Mc, 

Write  for  literature. 
Send    for  a    sample   copy   of    the  VHF'er,   the 
only    magazine     for    VHF     and    UHF    hams. 
Parks  Electmnicsp  419  S.W.  Fii^t,  Beivertoiii  Oregon 
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HW12. 22.32  OWNER 


New  three  band  modificatjon 

delivers  the  performance  of  yoyr 

transceiver  on  five  200  kc  band  segmentst 


FcotuTinq  sc!fccrQb1c  upper  or  lower  SSB*  Selectable  AVC* 
Coverage:  3.8-4.0;  7.0-7,2,  7.2-7.4,  14.0-14.2,  14.2-144 
Mc* 

Front  ponel  key  fotk*  New  front  panel  and  piastre  diol 
mcluded* 


COMPLETE    KIT    PRICE    ONLY 

Send  for  free  brochures 


»59 


9S 


jDRC    KIT 

I   215-28   Sptficer  Ave. 
I 


f  *  •  «  p  t  * 


#       *       «        K        #       »       '•<      W 


I 


«'»*■■«■*« 


#■■*■• 


NEW 


UNIQUE 


CTK'SBARB'D  WIRE  ANTENNA 

Full  radiating  surface  but  shorter  than  a  dipole. 
No  coils  or  traps  to  distort  the  radiation  pat- 
tern. The  design  results  in  increosed  copaci- 
tonce,  and  therefore,  shorter  length,  for  reso- 
nance. Ideal  for  places  where  a  full-length 
dipole  is  too  long. 

The  80/75  meter  BARB'D  WIRE  DIPOLE  is 
only  96  feet  long.  The  40  meter  BARB'D  WIRE 
DIPOLE  is  only  50  feet  long,  and  will  work  on 
1  5  meters,  too. 

May  be  fed  with  50/75  ohm  coox,  or  72 
ohm  balanced  pair.  Needs  no  tuners,  boding 
coils  or  boluns. 

Send  $2  for  instruction  sheet  and  build  your 
own^  or  send  $15  for  the  complete  antenna 
{either  size),  shipped  parcel  post  prepaid  in  the 
USA. 

C.  LeRoy  Kerr,  WA6CTK 

P.O.  Box  444 

Montebello,  Canfornm  90641 


I 
I 
I 


Queens   Virtoge,   N.Y.    TI427  J 
.     Can 


!  Address  > 


(Contintted  from  page  4) 

well  as  bindings,  "TheyVe  gut  a  YL  column. 
W  h>^  doii*t  you?"  'They\ e  got  a  picture  of  my 
station  on  page  97,  Why  don't  you?" 

But  I  keep  remembering  a  few  other  factSa 
73's  circulation  lias  been  rising  500  to  1500 
per  month  for  over  a  year,  wliile  as  far  as  we 
know,  both  of  our  competitors  are  still  in  a 
decliiiea  73  is  now  running  more  pages  of  ad- 
vertising than  ever  before,  while  both  of  the 
cnmpetitif>n  are  at  their  lowest  points  in  many 
ycLUS.  CQ  recently  adopted  a  format  of  more 
a  1  tides  and  few  columns,  with  ads  spread 
throughout  the  magazine,  as  we've  been  doing 
since  our  first  issue  in  October  1960.  QST 
has  made  a  few  small  steps  in  popularizing 
their  format  and  content  (even  to  using  a 
few  bad  puns,  which  are  always  popular), 
while  Vm  sure  that  all  will  agree  that  73  has 
tried  to  be  popular  and  easy-to-read  all  along. 
I  won't  claim  that  either  CQ  or  QST  is  copy- 
ing us,  but  their  changes  are  certainly  in  the 
same  direction  w^e Ve  been  traveUiig  all  along, 
I  can't  help  wondering  why  people  think  we 
should  copy  them. 

But  to  get  back  to  the  subject,  neither 
binding  seems  to  have  overwhelmiug  advan- 
tages. We  aren't  making  any  plans  for  chang- 
ing, but  may  decide  to  someday.  If  you  have 
any  comments,  we'd  be  glad  to  hear  them. 


Writing  for  73 

If  you'd  like  a  copy  of  our  small  booklet, 
^'Writing  for  73/'  which  gives  information  on 
writiiig  and  submitting  articles  to  73,  send  us 
a  self-addressed  business  envelope.  We  always 
need  new  articles  and  new  authors,  so  doa't 
be  discoinaged  if  you're  inexperienced. 


Ham  Helpers 

So  far  eight  weU^qualified  hams  have  wut- 
ten  in  to  offer  to  help  newcomers  or  otlier 
hams  with  theii'  problems.  We've  still  got 
some  details  to  straighten  out,  but  expect  to 
publish  a  list  of  the  Ham  Helpers  next  month. 

In  addition  to  their  diiect  lielp,  we  hope  to 
publish  a  number  of  articles  devoted  to  the 
questions  most  asked.  These  questions  will 
probably  l)e  grouped  by  topic:  ^'Questions 
Often  Asked  About  Novice  Receivers/' 
'*.  .  .  Transmitters,"  '*.  •  ,  Antennas/*  etc* 

If  youVe  qualified  to  help  other  hams,  and 
have  a  little  extra  time  to  devote  to  heli>ing 
them  with  tlicir  questions,  we'd  like  to.  hear 
from  you.  Wliv  not  write  today? 

•  V  •  j^au  1 
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WE'RE  IN  PRODUCTION 

OF    OUR    OWN    TEST    METERS     DESIGNED 
BY    EVANS    ENGINEERS    TO    GIVE    YOU 


5% 


READINGS 


Completely  tested  and  *n  the  field,  this  meter  rs  a  compact  b&auty, 
2V2  inches  squofe,  and  consists  of  a  cleor  plostic  front,  metal  back, 
well  domped  movement,  quality  metal  dial,  solid  brass  movement 
support  for  extra  rugged  construction,  and  yields  an  accurocy  of  't  5% 
of    full    scale    value.    Mounts    with    U^clamp. 


NOW   AVAILABLE   FROM   STOCK 


Model 
Model 
ModeJ 
Model 
Model 
Modef 
Model 
Model 
Model 
Model 


No.  793 

No.  793 

No.  793 

No.  793 

No,  793 

No.  793 

No.  793 

No.  794 

No.  794 

No.  794 


DC{0 

DC(0- 

DC(0 

DC(0- 

OC(0' 

DC[0 

DC{0^ 

AC(0 

AC(0 

AC(0^ 


500^ 

1) 
3) 

300) 

151 

30) 

50) 

10) 

30^ 

150) 


MA  DC 

MADC 

MADC 

MADC 

MADC 

VDC 

MADC 

AC   AMPS 

AC   AMPS 

AC   VOLTS 


S4.00 
4.85 
4,00 
4.00 
4.00 

4. TO 
5.00 
500 
5.00 


OTHER    SCALES    TO   fOLlOW    FOR    AC   &    DC   METERS 


2  000 


/y'TYPE  CLAMP 
/  (MOUNT mG) 


,490 
h  4  .443 


MOUNTING    DIAGRAM 


SINCE     1933 


T?  \  /  A  XT  C  J^^DIO,  INC 

Hj  V/\il  k5  ELECTRICAl 


ELECTRICAL  SUPPLY  CO. 


P.O.  BOX  312        CONCOSO.  NEW  HAMPSHIRE       ZIP  CODE  03301 


II 


Magnets  and  Coat  Hangers 

on  2  Meters 

Recently,  I  piircliased  a  Heathkit  'Twoer" 
and  decided  to  go  mobile.  Because  I  do  not 
own  my  own  car,  tlie  problem  of  finding  a 
suitable  antenna  came  up.  Tlie  anternia  which 
1  decided  on  was  a  quarter  wave  vertical 
whip,  mounted  on  a  piece  of  aluminum.  Mag- 
nets are  attached  to  the  bottom  which  make 
the  antenna  temporary. 


BAR 

MAGWET 


'! 


i 

4 


RG- 


RECEPT«LE 


EAR 


BAKrilTE 


«      ■      ■ 


K9ZPZ 


Fig.    K   Temporary   two  meter   mobile   antenno. 


The  vertical  whip  is  made  out  of  coat 
hanger  wire  cut  for  the  specific  frequency  I 
vdshed  to  operate.  The  "Twoer"  is  crystal  con- 
trolled, and  therefore  I  needed  only  to  cut 
the  antenna  for  the  crystal  fretiuency.  The 
top  of  the  antenna  is  bent  into  a  loop  and  the 
bottom  is  soldered  into  a  banana  plug^  as 
shown  in  Fig.   1- 

The  aluminum,  which  measured  3  inelies  by 
6  inches,  was  punched  with  an  inch  diameter 
hole  in  the  center.  Bakelite,  slightly  bigger 
tlian  the  hole,  was  mounted  completely  cov- 
ering the  hole-  Next  two  magnets  were  bolted 
to  the  aluminum,  and  covert  d  with  electrical 
tape  to  prevent  scratching  the  top  of  the  car. 

In  the  center  of  the  bakelite  I  mounted  a 
banana  plug  receptacle.  The  center  of  the  feed 
line  was  attached  to  the  banana  plug  recep- 
tacle and  the  alunuiium  served  as  ground. 

If  you  plan  on  working  two  or  more  difler- 
put  fretjurneies,  different  length  whips  can 
be  cut-  In  each  case  solder  a  banana  plug  on 
the  end  and  changing  frequencies  may  be 
very  easily  accomplished. 

The  vertical  whip  antenna  worked  very  weU 
and  will  not  fall  in  a  strong  wind.  Its  total 
cost  is  low  and  it  is  an  excellent  anteiinu  for 
temporary  mobile  operation, 

.  .  .  Thomas  Davis  KSDOC 
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EVANSVILLE  AMATEUR  RADIO  SUPPLY 


October  Demo 


Drate    TFt-4 
Drakt    R4^A 
Drake   T4-X 
Swan  350 
SBE   34 
Galaxy   V 


1306 


$480 
325 
325 


315 
340 

Contact    6MI    Ogg 


or 


Specials 

Mark   I    Lin 
Mosley  TA33 
Hy-Gatn  TH3MK2 

Ham   M    Rotor 
TR   44 
SBE^A   Lin 

Oai^e    Clark    at 


5390 
93 
S5 
S5 
54 
195 


Evansvillc   Amoteur   Radio    Supply 

E.   DJvisJoiT   St,,    Evans¥ille,    Indiana   422-4551 


a&i 


3 


> 

T^ 


RTTY  GEAR  FOR  SALE 

Model    19   and    28    porf*    and    iervice.    Pficc 
lltl   iftiued   monlhly.   Fof    information   write; 

MAZER  ENTERPRISES 

17740  Bay  Circle 
FounloJn   Volley,    Col. 
Telephone   213-653-6930 


LARGEST  SELECTION   in   Unfted   States 
AT    LOWEST    PRICES— 48    hr.    derivery 

Thousands  of  frequenci&s  Tn  stacN. 
Types  include  HC6/I1,  HC18/U, 
FT-241,  FT  243,  fT-Ul,  etc. 

SEND     lO^?     fof    catalog    with     osciilator 

2400B  Crystal  Dr.,  FL  Myen,  Fla.  339Q1 

circuits.    Refunded   on  first  order. 


CATALOG 


World's    ''BEST   BUYS" 
in   GOVT.   SURPLUS 

Etecironlc    Equipment 


FULL   OF  TOP   QUALITY    ITEMS  -  TroiismHteri, 
Receivers,  Power  SuppNes^  Invei-ters,  Microphones, 
Filters,    Meters,    Coble,    Keyers,    Phories^    Antennas* 
Chokes,  Dynamotofs,  Blowers*  Switches,  Tast  Equip- 
ments    Headsets^     Amplifiers^     Indicators,     Handsets, 
Converters,  Control  Bo^es,  etc,  etc.  SEND  25i?  (stamps 
or  coin)   for  CATALOG   ond   receive   SO<f  CREDIT  on 
your   order.  Address  Dept,   73 


FAIR    RADIO    SALES 

P.O.  Box  1105   •  LIMA,   OHIO   •  45802 


150  MC   BASE   STATIONS 

30  watt  excellent  condition  now  norrow  banded 
Bendix  MRT8  $59  F.O.B.  Ft.  Worth.  Send  M.O.  or 
cashiers  cheek  with  order.  For  info  send  stomped 
envelope. 

F.    H.    HAM    SALES 


P.O.  Box   1574 


Ft.  WoHh,  TtxQs  76100 


Interested  in  VHF? 

Then  why  not  send  for  a  free  sample  of  the 
VHF'er  Magazine.  It's  devoted  entirely  to 
serious  VHF  and  UHF  hamming.  It  contains 
articles  by  well -known  and  capable  VHF'ers, 
All  who  want  to  improve  their  knowledge  of 
VHF  are  invited  to  subscribe. 

Subscriptions  are  %2  a  year  (foreign  $3) 

The  VHPer 

Parks  Uborit0ries,  419  SW  Firsts  Beaverton,  Oregon 


-  ■'» *  I  . 


Emptor? 


if  Price — $2  per  25  words  for  non-commererol  ods;  55 
l>€r  25  words  for  business  ventures.  No  display  ods  or 
agency  discount.  Include  your  check  with  order. 

A  Type  copy.  Phrase  and  puftctvote  oxoctly  as  you  wish 
it  to  appear.   No  all^capitai  ads. 

if  We  will  be  ttte  judge  of  suitability  of  ods.  Our  re$poii« 
sibility  for  errors  extends  only  to  printing  a  correct  ad 
ifi  o  later  issue* 

i^  For  $1  extra  we  can  maintain  a  reply  box  for  you. 

it  We  connot  check  into  each  advertiser,  so  Caveat 
Emptor   ,    .    . 


WOULD  YOU  BELIEVE  an  NC-303  excellent  condi- 
tion Willi  all  National  VHF  converters  in  matching 
cabinet  for  $265.  W5KPE,  Rt.  9,  Box  391.  Tyler,  Texas. 

AMECO  6  &  2  M  TRANSMITTER,  never  used,  wltli 
relay,  $110,  I  will  pay  shipping.  Sacrificing  to  go 
SSB,  Ron  Anderson,  22  Or  talon  Avenue,  Santa  Crux. 
Calif.   95060, 

ALL  AROUND  OM  YL  wanted:  Small  telephone  com- 
pany, live  in  very  rural  Western  Utah  (terrilic  DXK 
Lousy  starting  salary,  but  possible  draft  deferment. 
Can   lead  to  management  with  part  ownership.  Silver 

Beehive    Telephone    Company,    Grouse    Creek,    Utah 

84313. 


QSL  CARDS?????  Samples  25^^,  deluxe  Zo4.  Sakkers. 
W8DED,   Holland,   Mich.  49423, 

COLLINS  308-1  2  KW  PEP  linear  amplifler.  Mint 
condition.  Highest  bidder  pickup  here.  Bids  close 
2  December  1966.  Certified  check  $50  must  accom- 
pany each  bid.  Monev  refunded  if  bid  unsuccessful. 
WA2FMC*  516-AN5-6137, 

TELREX  TRIBANDER  10-15-20  antenna  fraction 
nresent  cost*  Available  for  S165.00,  Ham  M  Rotator 
S70  00.  Both  $225.00.  Drake  1000  LP  filter  $12.00, 
300'  RG-9/U  $15.00  new,  Dow  Key  Relay  1610.00. 
Ameco  PV50  nreamp  $10.00.  Two  each  416B's  !S15.0n. 
Two  each  4X150's  Navy  pullouts  $10.00.  WA2FMC, 
516-AN5-6137: 

NEW  GASOLINE  5  HP  1500  watt  crenerator  on  pn->ii- 
matic  tired  dolly  fits  in  trunk  of  car  S225.00.  3500 
watt  gasoline  power  plant  S3«^0.00  with  electric  staH 
system.    Pickup    and    carry.    WA2FMC,    516'AK5"6137, 

SRI  SO  Halllcrafters  transceiver  and  power  sunply 
(ACV  Like  new,  cash  price  $395.00.  W.  K.  Kern 
K9BEH,   1808  12th  Street,  Bedford,  Ind.  47421. 


DRAKE  2B,   mint    S180.00:    Globe   Kin^  400B    $125.00: 

Handbook    keyer   $15;    Collins    F250A8B  filter,    $10.00: 

IP-69C  panadapter*  new  $20.00;  K6ILM,  835  Valencia, 
San   Francisco,   415-2S2-3201. 

HALLICR.^FTERS  SX-146,  HT-46  demonstrators,  fac- 
tory warranty  S449.00,  Johnson  500  reconditioned 
$275.00.  Eldlco  SSB-100  MIL  S1S9,00.  Write  for  com- 
plete listing.  Burghardt  Radio  Supply,  Inc.,  Box  37» 
AVatertown.  S.D.  57201. 


SB24,  new  with  mike.  Hustler  antenna,  80.  40,  20 
coils,  $295.00.  R.  C,  Dale  KlUDl.  86  Westgate  Road. 
Wellesley,  Mass. 
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INVESTOR  WANTED  to  promote  the  new  and  unique 
Bar*B  Wire  antenna,  notify  LeRoy  Kerr  WA6CTK, 
RO.   Box   444.   MontebeUo,   CaL   or   page   me   at   OX- 

4093. 


KWS-1  serial  number  238,  two  new  final  tubes 
(spares)  $695,00.  75 A4  serial  number  2917.  three  fil- 
ters,  vernier  knob  S400.00.  Ranger  I  S65,  T60  S35, 
T50  and  VFO  §35,  Poly-Comm  62B  $17500.  NCBS  $60, 
NCX3  wth  AC,  DC  supplies  5325.00,  new  304TL*s 
$15.00,  4CX1000  with  socket  used  $50.  Jack  Osboume. 
5636  Delmonte   Ct..   Santa   Rosa,   Calif, 


SIGNAL  CORPS  and  other  teclinical  manuals.  World's 
largest  list  10^,  Surplus  schematics  available  at  50^ 
each.  Stamp  for  list.  Quaker  Electronics,  P.O.  Box 
215.    Hunlock  Creek.   Pa.    18621. 


WANTED:  Broken  antenna  rotators.  State  priee,  con** 
dition,  and  manufacturer  in  first  letter.  WA6BSO/1, 
RR  #1,  Box  138,  Rmdge.   NH  03461, 

WANTED:  28  volt  prop  pitch  motors.  State  price  and 
condition  in  first  letter.  WA6BSO/1,  RR  #1,  Box  138, 
Rindge,  NH  03461. 


C,  FRITZ  QSL'S,  World  famous  and  of  highest  qual- 
ity consistently  for  over  30  years.  Samples  25<*  (de- 
ductible)* Box  1684,  Scottsdale,  Arizona  85252  (For- 
merly Joliet,   Illinois). 


ESTATE  SALE  and  bargain  list.  Send  for  it  and  in- 
clude SASE.  Write  Paradd  Sales  and  Engineering 
Service,  280  Route   10,  Dover,  N.J.  07801. 


EXCESS  GEAR  and  parts,  vacuum  variables,  variable 
coils,  tubes,  meters,  transformers,  2  kW  Hnear,  diodes 
(HV),  etc.  Stamp  for  complete  list.  W6MCS,  Rt.  1, 
Box  666,  Arroyo  Grande.  Cal. 


RTTY   GEAR  FOR  SALE.   List   issued   monthly.  88   or 

44  mH  toroids  five  for  $1J5  postpaid.  Elliot  Buchanan, 
W6VPC,  1067  Mandana  Blvd..  Oakland.  California 
94610. 


ILlLLICRAriERS  SXIQIA  RECEIVED.  New  condi- 
tion. No  modifications.  First  $215  takes  it.  R*  Ste- 
phens W2NTZ,  3048  Wilson  Avenue,  Bronx,  N.Y. 
10469. 

SPAULDING  SPECML  tilt-over  ham  tower.  HDTX, 
54  feet.  4^  and  5"  vertical  support  pipes,  also  antenna 
drive  pipe,  1%*'  included.  Never  used  or  assembled. 
Stephan  J.  Bage  W8DQW,  2099  W.  81  St.,  Cleveland, 
Ohio   44102. 

FREE  20  WORD  classified  ad  with  year's  subscription 
to  Ham's  Market  Newspaper.  12  big  issues  for  only 
S2.00,  or  send  QSL  or  post  card  for  sample  copy. 
Box   13934,   Atlanta.   Georgia. 

NOVICE  CRYSTALS  80-40  $1.05  each.  Also  other 
freqs.  Free  list  Nat  Stlnnette  W4AYV,  Umatilla,  Fla. 
32784. 


WANTED:  Military,  Commercial.  SURPLUS  .  .  . 
Airborne,  Ground,  Transmitters,  Receivers,  Testers, 
Accessories.  Especially  Collins.  We  Pay  Freight  and 
Cash.  RITCO  ELECTRONICS,  Box  156,  Annandale, 
Virginia   r703)    560-5480  COLLECT. 


CRYSTAL  CONTROL  ON  2304  MHz:  AN/FRC'37 
fXN-1)  transmitter  and  receiver.  Transmitter  crystal 
controlled  with  64  MHe- range  crystal.  1970-2400  out- 
put. Straight  through  3CX10OA5  finaL  Completely 
metered.  Video  modulator  (can  be  used  for  voice) 
included.  Uses  5  2C39's.  Big  blower*  Type  N  output. 
Receiver:  1700-2400  MHz  tunable  with  excellent  AFC. 
Completely  metered.  Low  noise  If  preamplifier.  Cali- 
brated mixer  and  preselector  tuning.  Includes  Fre- 
quency Standards  FSC-174  1675-2425  MHz  wavemeter, 
serial  300L  Both  are  rack  mounted  and  include 
cables  and  power  supplies.  Operate  on  110  V  ac. 
Heavy.  Tentative  price  5200.  Paul  Franson  WAICCH, 
Editor,   73  Magazine,   Peterborough^   N.H, 


SURPLUS  NEEDED 


Guaranteed  highest  prices.  Shipping  paid.  We'll  buy, 
trade  or  give  you  new  equipment  of  your  choice  Send 
list  or  telephone  for   immediate  quote.  Payment  in  24hrs, 

MILITARY  ELECTRONICS  CORP. 

SPACE  ELECTRONICS  DIVISION 
4178  PARK  AVE.,  BX.,  N.  Y.  10457  •  (212)  CY  9-0300 


TRADE   ONLY 

TELEPHONE  ANSWERING  LJNfT.  Orfginolfy  sold  for  $320,00. 
Monufoetured  by  Phonemaid.  Hooki  up  tn  S  minulet^  In 
like  new  conditton^ — factory  seconds.  May  need  minor  re* 
pairs.  Wilt  trcide  for  Test  Equipment,  Commurrication  equip- 
merit,  GflC,  Pre,  alio  Te^ktronix,  Hewlett  Pdckard^  Boonton 
and  General  Rodto  equipment, 
TRANSFORMERS 

110  V  AC  input,  74  V  at  30  Amp$.  Center  tap  output  $4.95 
110/230  Pri.   720-0-720  Sec.   350  ^a.        6.3   at  14A 

5.1    at     5A     $4.95 
VARIAC 

4  amp  (3.S)  0-140  V  with  krrob  isnd  indicator  plate  $B.95 
TOROID  for  transistor  mobile  power  supply  (QST  Dec. 
1964)   Jamfnoted   core  for  275  watts  Istock  2  for  375  wotts) 

$1.95 
88    MH   ToTOtd  collt,  potted  5   for  $1,49 
SPECIAL 

X  bond  homv  9^  long  and  SV4  ^  4'/^  with  wave  guide 
f|ttinc|$  or>  one  end.  Ccin  be  made  into  10^000  MC  trans- 
mitter   or   receiver   or   both,    new    $4.95 

R A  62  AC  supply  for  the  SCR  522  bat  witl  operate  ARC 
3 ,    4 ,    5 ,    etc .,    $  1 7 .  95 

AN/aRR-I  5— Collins  51 H 3  Radio  Receiver  has  built  in 
10  channel  auto  tune  system.  Con  be  manually  controlled. 
Freq.  range  1.5  to  18  mc  am  &  CW  (lunable}  6  bands. 
Power  ifiput  24  VDC  ot  2  amps  14  tube  tircyit.  $59.50 
TS-452C  FM  Sweep  Generator  portable  unit  used  in  test 
alignment  of  IF  ond  RF  circuits  also  experimental  or  pro* 
duction   testing,   50  to   1 6O0  cycles,   1    phaie  AC.   Freq.   range 

5  I0  100  mc  in  6  bands  (rf  output);  5  to  102  mc  m  4 
bandt  (freq.  meter)  type  of  emission  FM  $175.00 
TS-1S6/UP  Freqw€ficy  Meter;  portoble^  crystal  conlfoTIed 
heterddyne  type  used  in  m^eosufing  the  freq.  of  tranfrtiitters, 
oseillotors*  and  signal  generators.  Freq.  range:  100  to 
10,000  mc.  Type  of  reception  CW,  MCW,  pulse.  Signal  in- 
put:   500  uv   to    1    V   $149.50 

TUBES 

3C22    new    $2.95  902A  7"'  scope  tube  new  $2.95 

71 7A  Wonder   tube    same   as  6SK7      20   for  $4.95 

Terms:  Minimum  Order  $5,00.  25%  deposit  required 
on  oU  COD  orders.  All  prices  FOB  Los  Angeles  ond 
subject  to  change  without  notice.  All  items  subject 
to  prior  sole.  Calif,  buyers  odd  4%   tox. 

J.  J.  GLASS  ELECTRONICS 

Dep!,  D,   1624  S.  Main  St.,  Los  Angeles^  Calif, 


ALL  BAND  TRAP  ANTENNA  ! 


Rediriii  Interfirenet  Ifli 
Noll!  «ii  All  Mftltet  ShOft 
WaYf    HMelren.    Makii    World 

Wld«  Reeeptlon  Strongar. 
Clearer   «n   AH   BiEidftl 


For  ALL  Amateur  Transmit^ 
t&rs.  Rated  at  1000  Watts 
AM  2000  SSB  PI- Hit  or 
Link  Dlreet  Ficd.  Light, 
Neat,    Weatherproor. 


C£»mplet«  11  shown  tot*!  lenfUl  101  tL  with  f 6  ft.  of  T2  thm 
b&linced  iwinlini.  Hi*tliipACt  molded  rwoo*nt  trapt.  i^t-  3 
OS.  1*  I  5*"  l0Q«K  Yfti  lift  tint  !•  dtilrii  Itnd  for  b«»nitlkp 
reanlU.  fkctlleot  for  ALL  vorld-wide  iborVit*?*  rereirtrt  md 
aniAteur  triujoiitiera.  For  KOVICl  AND  ALL  CLASS  ASIA- 
TEUESI  NO  EXTRA  TimEES  OR  GAOOCTS  HKEDED: 
EliiainAtM  5  lep&me  uitennu  with  exeellent  p^rfnrinan(*e 
prn?en.  Inconspicuous  for  Fussy  Nflghborhaods!  XO  HAY-WfRtv 
H<H'KIC     Al'PEAKANrK!     EAi>¥     INSTALLATION!     ThouAiiida     of 

70-40-20-15-10   meter  bflnds.    Cfttnplete $19.95 

40-20-15-10  niekT.  54-ft.    (bm  for  mVs)   Complete   ,*   $18-05 

SEND  ONLY  $3.00  (earti,  ek.«  w>)  tod  pv  postmin  baliTiee 
COU  piu«  poiUfc  OD  tniTsI  or  «eod  full  price  for  poitpjiid 
dellferx.     ConipL^    InfUlUUCMi    4    tedmie&l     initnittioai    fir- 

MIDWAY  ANTENNA  •  Dept.  A7-11  •  Kearney,  Nebraska 
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CQ  de  W2KUW 

5%    BONUS!! 

Poid  over  any  top  efftr  for  mvf  |plec«  of  oireraft  or 
gfoynd  radio  utilts,  «l90  test  •qulpmetlfs.  All  types  of 
tubes.  Paiticularly  looking  for  4^250  «  4^400  *   8i3A 

•  304TL   •   4- 1000 A   •    4CX5000A   ef  al.    17L    •    SIX 

•  590A  •  ARM  •  GRM  •  GRC  •  UPM  «  URM  «  USM 
unitm. 

TED    DAMES   CO.    *    310    Hickory    Sf.,   Arlington,   N.J. 


0IFT  SHOP  - 


VOODOO 
MAGIC  TIE  CLASP 

QSL  CARDS  REPRODUCED 
IN  PERMANENT  METAL 

GUBAT  GIFT  IDiA 

We  afso  do  business  cards 

Send  Card  and  S3. 50  to 

Boic  73p  Northfieldt  Ohio  44067 


LEARN    RAOfO 


Album  eontafni  tfirtv  12'' 
LP's   2'/t    Kr    InttruvtUn 


THE  EASY  WAV! 

•  No  Books  To  Mend 

•  No  Vliuol  Olmmlcki 
To  Dlitrocf  Yow 

•  Juif  ilsten  Apil  Learn 

Bosfld  on   modern   psychologTcol 
techniquoi— ThU  course  will  taki 
yot;  beyoncf  13  w.p.m.  In 
LESS  THAK   HALF  THE  TIMEI 

AUo  dvoi table  m  magnetic  tope. 
See  your  dealer  nowJ 


EpSILON  0^  RECORDS 


206  East  Front  Street,  Floren^,  Colorado 


ELIMINATE   GUY   WIRES 


USE  MYLAR  ROPE 
We   stock   all   sizes: 

sizes  available* 


H"-10^;    V4"-30*j 
per     foot.     Other 


We  also  carry  a  complete  stock  of  Hy 
Gain  Antennas  new  and  used.  All  ma- 
terials for  any  antenna  installation. 
Write  for  information  and  prices. 

ANTENNA  MART 

BOX  7,  RIPPEY,  IOWA 


IROADBAND    FERRtTE  BALUN 


2-30   MC 

2  KW  P.E.P, 

CompJetely   Weatherproof r;* 
1:1  or  4n   B»tio   (tpecify) 


''t> 


Mounting   for   Beam 
Dipoio 


or 


Ntarly  perftct  cliaracteristics  are  obtilned  by  ttit  uh  if  low 
loss    fernte    materials    and    special    winding    techntquei.    The 

tranifarmer  {s  compieteiy  encafisulated  in  plastic  to  assure 
freedont  from  moisture  or  sNocIt  damage.  Model  601  h  dt* 
fipned  for  aid  ratify  (50  olims  unbalanctd  to  50  ohmt  bal- 
anced) and  the  M&del  601A  it  avaitable  for  apitljcationi  rt- 
Quiring  a  4a  ratio  (50-200  ohms  or  75-300  ohms).  Eacti 
unit  is  supplied  with  i  UG5SA/U  HyH  N)  flttini  to  provide 
superior  weither  resistance, 

119.95   Plai  fevtaee  wHh   natinf   UGaii/V   aid   Si  00 
Writi  for  data  ibMt  «r  Mi  yav  tteaJ  dialw 


TRANSLAB  INC. 


4754  Ffldtral  Blvd. 


San  Diego,  Calif.  9210? 


THINK  FUZZY*  Unusual  new  comedy  record.  Intel- 
lectual slapstick-  Side  1  ( '^Computer.  Go  Homel")  is 
wild  science  fiction.  Side  2  is  "The  Naked  Interview," 
Spoken-word  ir  mono  LP  Utled  THINK  FUZZY! 
postpaid.  ?3.98  fVa.  residents  add  IZv  .sales  tax),  from 
'Dogbite  Record  Co.,  DepU  73B,  Box  532.  Arlington, 
Virginia   22216/' 


ATD  xniitter  540-9040  Kc.  complete  Noia  MK  II 
tank  transceiver  with  schematics,  BC625A-BC  624C 
two  meter  transceiver.  R-444 /APR-4y,  excellent  for 
VHF.  Best  offer  takes  It.  Phono  Trix  88A  tape  re- 
corder with  all  extras  $75.00.  All  excellent  condition. 
Jim  Bogan.  4430  Bancroft,  Toiedo.  Ohio,  43615.  Phone 
536-6072. 


Cosmophonc    SSB    Xcvr    10-80,    both    SB.s,    2    VFO's, 

ac  supply,  Xlal  cal,.  $275  or  towards  5  Bander  mo- 
bile xcvr.  cost  $900.  W2MUU  SchuUz,  Sheep  Lane, 
Locust  Valley,  N*Y, 


COMPLETE  station;  Knight  T-150  Transmitter, 
R-55  Receiver/ calibrator.  Vertical  Antenna,  Micro- 
phone, Key,  Crystals,  excellent  condition.  $125  plus 
shipping.  Frank  Unger.  2230  Lincoln  Street.  Bethle- 
hem, Penna, 


WRL's  Blucliook  saves  money.  These  prices,  without 
trades,  cash  or  charge:  HT32— S25L10:  HT37— $233,10; 
HT40— $49.4,5:  SX99— $85.05:  HX20— $134.10:  KWMl^ 
$224.10;  FMR8— $7L95;  AF68— $7L95;  King  500  A— 
$206.10;  HQa7aC~5179.10:  Ranger  I— $89.95:  Valiant  I 
—$152.10;  Galaxy  500— $161.10,  hundreds  more— free 
UsL  WRL,  Box  919.  Council  Bluffs,  Iowa  51501 


COLORADO  HAM  DIRECTORY  now  available.  Over 
3700  current  listings.  $2.00.  Denver  Radio  Club,  Box 
356,  Denver.  Colorado  80203 


SOMAH  10-80  METER  TRANSMITTER  with  match- 
ing VFO:  uses  efficient  5894  in  the  flnat  S75  with 
power  supply  and  VFO.  73  Magazine,  Peterborough, 
N.H.    03458. 


RELIABLE  SSB  EXCITER,  the  Fhasemaster  Jr..  pro- 
vides 60  watts  PEP;  sufficient  to  drive  most  KW 
linear  amplifiers.  $60,  73  Magazine.  Peterborough, 
N,H.  03458. 


DX-20  NOVICE  TRANSMITTER,  A  small  CW  trans- 
Tiitter  which  is  perfect  for  the  beginner:  all  bands, 
25  watts  input.  Only  $18.00  from  73  Magazine,  Peter- 
borough,  N.H-   03458. 


COLLINS  DELUXE  PORTABLE  station:  KWM2-A 
xcvr;  PM2  portable  PS;  Samsonite  carrying  case: 
312B-5  Station  control  with  PP,  Wattmeter,  separate 
VFO:  ,10L-1  Linear:  Noise  Blanker  and  Ant.  All  in 
excellent  condition^  package  deal  only:  $1525-00  pp. 
Also  SBE-33  and  SBl-LA  like  new  in  factory  cartons 
S375.00-  WA4TAA,  P.O.  Box  10241,  Charleston  Hgts., 
S.C.   29411   or  phone  803-747-301L 


EICO    753,    solid    VFO,    carefully    wired  and    factory 

aligned    and    tested,    like    new.    S170.00  delivered    in 

Northeast.    Bob    Dixon,    Boulder    Circle,  Glastoniiury, 
Connecticut,  06033. 


ALL   MAKES   of   new    and    used    amateur    equipment. 

Write  or  call  Bob  GrimeSi  89  Aspen  Road,  Swampscotl, 
Mass.  Tel:  617-598-9700  or  617-598-2530. 


CONVERTERS.  World*s  largest  selection  of  frequencies. 
Ham  TV  vidicon  cameras  and  parts  at  low  factory- 
direct  prices.  See  them  all  now  in  our  full  page  ad  in 
this  issue.  Vanguard  Labs,  196-23  Jamaica  Ave..  HoHis. 
NY..  11423. 


WE  WILL  PAY  CASH:  Wanted,  popular,  late  mode! 
unmodified  amateur  equipment.  Highest  prices  paid 
for  claeni  good  operating  gear.  Write  Graham  Radio, 
Dept.   10,  Reading,  Massachusetts. 
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ARE  YOU  SINCERE?  Are  you  really  looking  for  the 
best  deal  on  a  new  or  folly  guaranteed  used  unit? 
Let  us  convince  you  with  a  specific  quote  that  will 
really  save  you  money,  Graham  Badlo,  Dept,  10, 
Reatiing,   Massachusetts, 


MOTOROLA    new    miniature    seven    tube    455    kc    if 

amplifier  discriminator  with  circuit  diagram.  Com- 
plete at  $2.50  each  plus  postage  50^  each  unit.  R  and 
R  Electronics,  1953  South  Yellowsprlngs,  Springfield, 
Ohio- 


25  WORDS  FOR  S2.  Sell  or  buy  through  these  want 
ads,  a  terrific  bargain.  Caveat  Emptor*  73  Magazine, 
Peterborough,   N.   H.   ()345S, 


NOVICE  AND  TECHNICDIlN  HANDBOOK  by  W6SAT 
and  W6TNS.  Limited  quantity  for  only  S2.50  each,  73 
Magazine,  Peterborough,  N.  H.  03458, 


COMPLETE  CONVERSION  instructions  for  the  AN/ 
VRC-2,  just  $1  while  the  supply  lasts.  73  Magazhie. 
Peterborough,    N.   H,    03458. 


WANTED    case    for    Morrow    receiver.    WAICCH,    C/O 
73,  Peterborough,  N.H.  03458, 


SIX  ASSORTED   ISSUES  of  ATY   Experimenter,   circa 
'64-*65,  $1  from  73  Magazine,  Peterborough,  N.H.  03458. 


SCHEMATICS  FOB  either  the  ARC-508,  or  the  ARR 
15,  both  described  in  June  *6S  issue  of  73,  only  50f 
each*   73  Magazine,  Peterborough,  N,H.  Q345S. 

19G3  BOUND  VOLUIVIES  OF  73.  $15  each  from  73, 
Peterborough,  N,  H.  03458, 


VHF-UHF    FREQUENCY    METER/ GENERATOR,    TS- 

323.   20   to  480   Mcs.    VHP  version   of   BC-221.   Original 

calibration  charts.  Excellent  operating  condition. 
Built-in  modulation.  Asking  $125  plus  freight.  M,  B. 
Goldblalt,   W4EMB,   11801   SW   70  Avenue,  Miami,   Fla, 


DRAKE  TR-3  with  VOX  CW.  remote  VFO-RV-3  and 
ac  supply.  Original  cost  was  S740,00.  First  $455.00  gets 
the  entire  show*  You  pay  freight  de  T.  M,  Neal,  1127 
Salvador  St.,  Costa  Mesa,  CaL   WB6HWL, 

SWAP  AND  SELL  AUCTION  of  the  Mt*  Kisco  Har- 
monic Hill  Radio  League,  Banksvilie.  N-Y,  Saturday, 
Nov.  19  at  the  Auto  Auction  Building.  Jim  Ferris 
WAIDQL.  203-661-8245. 


TRI~EX  THD  3-54  crank  up  galvanized  tower,  ten  foot 
extension  mast,  house  bracket,  guys,  cost  $280,  sell 
$190,  TH-4  tri-bander  $70,  Both  items  new  March  1966. 
Moving  to  a  no  tower  tract.  Will  swap  for  ssb  trans- 
ceiver or  2  or  6  meter  transceiver  or  what  have  you? 
Phone  (213)  848-2005.  Jack  Tate,  W6TTA.  425  Tufts 
Ave.,  Burbank.  California.  91504, 


COLLINS  75A4  #459  3,1,  2.1,  855cy  filters  $315,  30L1 
Mint  condx  #345  Pick  up,  Gerry  Calvin,  384  So-  Main 
Saukvi!!e,   Wise. 


TELEPHONE  EQUIPMENT  and  supplies,  very  reason- 
able, write  for  information.  K7LDZ  1229  9th  Avenue 
Southwest    Great    Fails,    Montana   59401, 


CONVERTFJRS,  three  transistor,  50-54  Mc  in,  14-18  mc 
outt  wired,   tested,   printed   circuit.  Crystal  controlled, 

SlSppd.  Non-crystal,  $12ppd.  Syntelex,  39  Luciiie,  Du- 
mont,  N.J.  07628, 


BOMB  —  Guaranteed  brand  new  —  4CX1000A  —  Sajne 
lube  used  in  Collins  3081.  Will  shop  co.d.  —  WA5MCL 
130  Grecian,  San  Antonio,  Texas  78223, 


TransforrRer  prL  117?  GO  cy.  Tapped  sec.  1200?  C.T.  @  200 
ma.  and  740  CT.  @  235  Ma,  3200?  tesL  Wt.  12  Ih.  $3.25. 
I^aled.    Mtc.    soTws.    5tand-oif   Unas. 

Transforrafr  pri.  105,  115  k  125t  60  crc.  S*t.  TOOt  C.T,  # 
250  ma.   Scaled  ca.se.  Mig,  scf^ws.  Sta.nd-Q(f  t^rms.  Wt,3  lb. $2. 50. 


Sec.  115T.  50  watt. 
Shpg.  Wt.  10  Ih.  A 
bracket.    Wt.    3    Ib^ 


Illation    Iranfsformer.    11^"5t    60    tyc,    pri. 
OpcD  frame.  MLe.  holes.  Wl,  Bib.  $1.75. 

1   KW.   Variable   Inductor.   JDhnson   226-5. 
rve  bafxiLn  at  $25.00. 

5    mfd.    &t    2000    rolls    eleilmlTtle,    Mtg. 
$1.25   ea. 

3.7  to  52  mmfd,  fariabie  i^ap.  TTF-SO,    SinRle  bote  panel  mount. 
60^   ea.  or  2/ $1.00, 

All    items    are    new    and    F.O.B.    Worthingtoitf    Ohio 

A,R.C.  Sales*  P.O.  Box  12,  Worthington,  Ohio  43085 


31/1'  HALF  RACK  PANEL 

ir    Depth     J5.00    PPD 

Check  or   MO.    No   COD 

NYC    Res.    Add    5% 

NYS    Res,    Add  2% 

DEVICES 


CONSTRUCT  YOUR 
EQUIPMENT  THE 
EASY  WAY— USE 

THE  UNIT  CHASSIS 

Wire  and  test  the  subcha&sis  out- 
side where  everything  is  acces- 
sible. Assemble  the  subcha^sis 
into  the  unit  chassis  and  you 
have  a    professional   package. 


3**  1  ey,' 

Hbchasifi 


BOX  136     BRONX  N,Y,      10463 


PRICE   BREAKTHROUGH   ON   BEAMS 

FULL   SIZE;   nm   complete   with   boom    and   hardwiire;    SVVIi 

]:L;    luindies    5    KW;    adjustable    entire    baiid;    7a"   and    1" 
alum,   allijy  tubing;  singk  coaxiai  feedline: 


2  El  15 
6  El  10 
4  El  10 

10  El  6     . 
4  El  6     . 

•Has  20' 


f  *  *  1  f 


steel   boom 


.$12. 
.  28,* 
.   IS. 
.  32.* 
.  15. 


3  El  20  22  ♦ 

2  El  20  16. 

5  El  15  28,* 

4  El  15  25  * 

ALL  BAf^D  VERTICAL  VSO   (6  thru  80|    ,,,,,,  .$16,95 

ALL  BAND   VERTICAL  V160   (6  thru   1(10)    1S.95 

QUADS:  PROVEN  SENSATIONAL!  AU  ractal  (except  spacing 
iDSuiator  dowels) ;  full  site;  two  eleineDt;  absolutely  complete 
with  sted  boom;  all  bardware;  wire  and  flitings;  terrific  gain 
mid  directiiity;  one  man  lustaUathm:  no  bamlMvo  or  fibreglass; 
all  qtuids  use  single  52  ohm  coaxial  feedliiie;  10'15-20  Quad, 
5;:15:  15-20  Quad,  $32:  10-15  Quad,  $30;  20  ^teler  Quad. 
¥25;  15  Meter  Quad,  $24,  Eemit  with  order,  shipped  charges 
collect. 
GOTHAM,  1S05  Purdy  Ave,,  Dept,  73.  Miami  Beach,  Ffa.  33139 


PLATE  TRANSFORMERS — $39.95 

3600*0*3600  VAC  ®  lOOO  Ma,  CCS.  wUh  120/240  VAC  60 
cps  primary.  Commercial  quality  units  manufnctur&U  by  Wasn«r 
Eh^trh  Co.  measure  13^'  iil9h,  12"  wide,  and  9"  deep,  Hti 
weight  Is  85#.  Prke  $39.95  F.O.B.  Mlniieapalis.  One  y«ar 
HncaniiJtIonal  man«y  back  giarantea.  Terms:  Check  or  M.Q.  with 
order.    Immtdtatt    delivery.    Write   or    Phone: 

PETER  W.   DAHL  CO. 

3314  diamond   Drivt  El   Paso,   Texas 


*TWO-WAY* 

COMMUNICATION  CRYSTALS 

AMERICAN  CRYSTAL  CO. 
PO  BOX  2366  KANSAS  CITY.  MO. 
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LIBERTY  ELECTRONICS  WANTS  TO  BUY  FOR  CASH 


Electron  tubes  and 
semiconductors 

Most  any  type  or  quantity 

Receivins,  transmitting,  special 

imrpose,  magnetrons,  klystrons 

We  will  make  you  an  immediate 

offer  in  cash. 


Special  sale 

HP-200BR  audio 
osciltator  S65 


Surplus  communication  and  test  equipment 

AN/GRG-3,  4,  5,  6,  T,  8,  ID,  19,  26,  27,  46,  VRC-12 

AN/PRC-8,  9,  10,  25 

Test  equipment  with  ARM,  SG,  URM,  UPM,  USM,  and  TS  prefixes 

Communications;  AN/TRC-1,  24,  35,  36 

Receivers:  AN/APR-9,  13,  14,  R-388A,  R-2T4,  R*390A,  R-391,  etc. 

Indicators!  ID*250,  251,  387,  2S7A,  etc. 

Aircraft:  AN/ARG-27,  34,  38,  44,  52,  55,  57,  73,  84 

AN/ARN-14,  59,  67,  70 

ANyAPS-42,  81 

AN/APN-1,  AK/CPN'2A 

Also:  Tektronix,  Hewlett  Packard,  Booten,  and  General  Radio 
equipment,  etc. 


Liberty  Electronics.  Inc. 

548  Broadway,  New  York,  New  York  10012,  Phone  212-925-6000 


PLEASE  USE  YOUH  ZIP 
CODE  WHEN  WRITING  73 


INDEX   TO    ADVERTISERS 


HERE  IT  IS! 


$149.50 


m 


26  SEWCOWDUOOR  CIRCUIT  07  psjp  ftsotsstwi,  8  itlicoc  dioitcs  oh!  I  i«uei) 
i  STAGE  HIGH  GAH  lOH  NOISE  VIDEO  AMPLIFIER*  SELF-CONTAmED  ELEC- 
TRONIC REGULATED  PO^ER  iUPPLV  #  1  PIECE  PRINTED  CfROIlT  BOARD 
CONSTRUCTION  *  RF  (ch.  2-5)  or  VIDEO  OUTPUT 

KIT  CONTAINS:  Aoodii^d  <jluininus  cebinvt,.  printed  circuit  bo^d«  Unspent  mttunt, 

c«Vltp   t*rlcfwt,   p«ft,  kmakt,  vidtC9«  fvbt  iocLeI,  cook  oallfirt  eoreiwcliw,  dt^i, 
PLUS  OUR  URGE,  EASt-TO-FOLLOf  CDKSTSUCTION  PLAMS, 


«iri 


h  ^hm  Hi  riui  c9Mra  m  hpvt  n  ani|ile»«  imt  id  f^\K  Hfidel  ^A^T^l  ffd  MAJOR  OQMFpNa^ TS 

".  linn™  (TS  leji*  01  ItOS!   ror  Aiioj  led  inlfl 

pmiei  sendltk  (flff  wr  Jnlflitntiticw  pQckfrd  1^  ct. ,.    .  --■  ^^  ^        -  , 

UNBELIEVABLE  PRICES  wlli  »gr  c<3*tip*ij(otV^  Law  cmi  x  Qunlity-fln  ATV  ftf SEARCH  klU 


KITS  liurifpio  firs  lejw  m  %\&35\   f  of  dBioJied  tjis  on  cU  our  kiii  t'Lli^  6il«lk  diMP!W*iaod  *^-'''**''^ 
sbolej  send  KkMoft^Jntwotn' w  pQckitd^  ^%b  camlog.  €04*1  BUY  UND.L  jS|fV|  COMPARED 


our 


Pett   Oflic*    Bo*    m-^       ATV    RESEARCH     So,    %mux    city,    ^ebr.   66776 


Aero   Spocc,    117 
ARC   Sales,    125 
Alpha-TrOiiics,    118 
Amateur   Electronic 

Supply,  69 
American   Crystal    Co.,   125 
Amrod   Ifectric  Co.^  119 
Antciiita   Mart,   124 
Arrow    Sales-CKicaga,    117 
ATV   Research,  126 
L.  E,  Babcock  Co.^  36-17 
BC   Electronics^   118 
Bud  wig   Mfg.   Co.^    119 
Burghardt    Radfo 

Supply,   111 

Callbook   Mogazine,  76 
Columbia    Electronics,    117 
CTK's   Barb  Wire 

Antenna,   120 
Cush  Crafti   111 

Refer  W.  Dahl  Co.,  125 
Ted  Dames  Co.,   124 
Davco   Electronics,  45 
Devices,   125 
Dow-Key  Co.,   Inc.,   55 
DRC   Kits,    120 

Editors  and   Engineers,  59 
Edwords   Electronics^   71 
Endcrs   Electronic 

Systems,   116 
Epsilon  Records^  124 
Evans  Radio,  91,   111 
Evctnsvitia  Am    Rad.,    122 
E  Z  Mobik  Ant  Mount,  95 

Fair  Radio  Sales^   122 

Finney  Co.,  71 

F.M,    Ham   Sales,    122 

Frock   Radio,  115 

Gift  Shop,   124 

J.  J,  Gloss  Electronics^  121 

R,  E.  Goodhcart  Co.,  114 

Gonstt,  49 

Herbert  W.  Gordon  Co.,  77 

Gotham,  121 

Ham   Wholesale  Card 

Club,  81 
E,   C.    Hoyden,   116 
Henry  Radto,   IS 


International   Crystal,  1 

Inv^rtronics,    1  VS 
James  Research,   118 
JAN  Crystals,  122 
Libcrtv,  126 

Mdrin  Amateur  Rad.,  119 
Mazer   Enterprises,    122 
Mesh  no,  115 
Midway  Antenna,   123 
Military    Electronics,    123 
Mission   Ham  Supplies,  85 
Mosley    Electronics,    63 
National   Radio  Co.,   33 
New-Tronics   Corp,,   64-65 
Normon,  119 
Paten    Eleefronics,^   116 
Parks   Electronics^   119 
Poly  Poks,  121 
Quemcnt    Electronics^ 

89,   111 
Radio  Products  Sales,  87 
Rohn  Mfq,  Co.,  75 
RSGB   Handbooks,  61 

Selectronics,   107 
Solid   State   Sales,  97 
SquireS'Sondcrs,    Ine,,    107 
Swan  Engineering^  f 

TAB,   127 
Teleplex  Co.,  117 
Telrex   Labs,   35,  41 
Translab,  Inc.,   124 
Tri-Ex  Tower  Corp,,  79 

Unodilla    Radiation 

Prods.,   114 
United  Tronsformer 

Co.,  cover  II 
Unity    Electronics,    116 

Vanguard    Lobs,    56,   57 
Vesto  Co.,   Inc.,  41 
VHF'er,   122 

Waters  Mfg.  Co.,   5 
Webster  Mfq.  Co.,  83 
World   Radio  Lobs, 
cover   Ml 

73   Binders,  81 
73    Books,  53 
73   Christmas 
Subscriptions,   49 
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_r     •    TRANSISTORS    '     DIODEST! 
GTD!  FACTORY  TESTED  — 
FULL  LEADS. 

PNP 100  WattAS  Amp  HI  Power 
T036  Case!  2N441,  442,  277. 
27S,  DS501  up  to  50  Volts/ 
VCBO  $1.25  @,  S  for  $5. 
2NZ78p  443, 174  up  to  aOV  J3  @. 
2  for  $5,  5  for  $10. 

PNP  30  Watt,  2N1S5,  156,  235,  242,  254, 
255,  25&,  257,  301.  392,  40c@,  , . . .  .3  for  $1 

PNP  2N670/3O0MW  35c  @,  . .  ,5  for  $1 

PNP  2N671/i  Watt  SOC  @,  .....,*  3  for  $1 


PNP  ZSVIf/TO  2N538,  53t.  540,  ...  .2  for  $1 
2N1038  6/$l,  1039  4/$l,  1040/Jl 
PNP/TOS  SIGNAL  350liw  25c  @,  . .  .5/51 
NPN/T05  SIGNAL  IF.  RF,  OSC  25c  @, 

Silicon  PNP/TOS  &  T018  25c  («, . .  5  for  $1 
Power   Heat   Sink   Ftnnid    Equal   to   ISO 

ai'  Surface     $1.50  (3^,  4/JS,  10/JlO 

T036,  T03,  TOlO  Mica  Mtg  30c  @,  .  .4/|l 

Diode  Power  Stud  Mtca  Mtg  30c @,  ,.4A1 

2EKERS  1  Watt  6  to  200v  $1  (S, 
ZENERS  10  Watt  6  to  150v  11.25® 

ZENER  Kit  Asstd  up  to  lOw  . 3for$l 

STABISTORS  up  to  1  watt .10  for  $1 

TRANSISTORS-TOO  MANY!  U-TEST 
Untested  Pwr  Olamonds/T03  10  for  $1 
Untested  T036  up  to  lao  Watts  3  for  Jl 
Untested  TQ5/SIGNAL/SiStors  20  for  |1 
Untested  Power  Diodes^  35  Amp.  4  for  fl 
Untested  Pwr  Studs,  12  Amp  . . .  AQ  for  $1 
Untested  Pwr  Studs  up  to  6  Amp  — 18/$1 
Untested  KA  Tophats.  ...,.»,.>>■.  >25/$l 


DX.  Power  Supply  115v/$0  to  800 
Cys.  Output  330  :  Tap  1S5V  up  to 
150Wa,  Cased  $Sm, ,.,.2  for  $9 


SILICON  POWER  DIODES  STUDS  &  PS.** 


D,C, 
Amps 

n 

4S 
150 
240 

D,  C. 

Amps 
12 
18 
45 

150 


50Piv 

lOOPIv 

200PJV 

35Rms 

70Rms 

140Rms 

.30 

.50 

JO 

.20 

JO 

.75 

.80 

1,2S 

1,80 

2.50 

2.90 

3.50 

3,75 

4.75 

7.75 

400Piv 

500PIV 

600Piv 

280Rms 

350Rms 

420Rms 

1.10 

1.30 

1.55 

1.50 

2.00 

2J0 

3.25 

3.50 

3.90 

S.40 

G.50 

7.50 

300Piv 

ZlORms 

.85 

I.ID 

2,25 

4.50 
10.45 

750Piv 
525  Rms 

1,75 

3.40 

4.50 
12.00 


5U4  Silicon  Tubo  ...$2 
5R4  SHieon  Tube $5 


,.  fi  for  $10 
2  for  $  9 


*  NEWEST  TYPE!  LOW  LEAKAGE 

*ALL   TESTS  AC  4c   DC 

4t  FWD  ^  LOAD! 


Piv/Rms 

50/35 

,07 

Piv/Rms 

100/70 

JO 

Piv/Rms 

200/140 

Piv/Rms 

300/210 

Piv/Rms 

400/280 
.20 

Piv/Rms 

500/350 
.25 

Piv/Rms 
600^20 

Piv/Rms 
700/490 

Piv/Rms 

800/560 
.40 

Piv/Rms 

900/630 
.50 

Piv/Rms 

1000/700 

Send  25t 
for 

Cataio£ 

imO  Pfv/lzaO  Rms/750  Ma/$1,20<^, 

10/$10 
Same  1100  Plv/770  Rms75c<§L  16/$U 
3  KV/210D  Rms/200  Ma/JL80®,  6/$10 
6  Kv/4200  «ms/20O  Ma/t4  e&,  3/$9 


*  *^  »  *  ■* 


SCR-SILICON  CONTROL  RECTIFIERS! 


Dlscap  .002 (^  EKv,..»,, 
Discap,01@  1  Kv.«.«, 


» 'i> «. » #  p  ■■ 


PRV 

lOO 

00 

200 

43W 


7A 


1,$0 

2.oa 


25A 


Z25 
2M 


PRV 
500 
600 
700 
SOO 


7A 
2*50 
3.25 
4,00 
4J5 


25A 
3.75 
4,25 
5.00 
5.65 


UNTESTED  "SCR"  Up  to  25  Amps,  6/$2 
Glass  Oiodes  IN34,  41,  60,  64,  20  for  $1 


Two  RCA  2N408  it  Two  Zeners 
RCA  IN 2326  on  prtd  3/$l,  8/$2 


TAB 


-VOLT-TAB"  1000  Watt  Speed  Cofilrol 


11 5 VAC  $10  @, 


2  for  $19 


W.E.  Polar  Relay  #255A/$5@p  ,,.2  for  $9 
W.E.  Socket  for  f255A  Relay,  .....  $2.50 
Torotds  88i!hy  New  Pckg  $1  @,  6/$5 

6.3VCT  (^  15.5A  &  6.3VCT  ®  2A  $5  @, 
2  for  $8.  20  for  $60 

200  KC  Freq  Std  Xtals  $2  @,    .  2/$3,  5/$5 
Printed  Gkl  Bd  New  BfanK  9je12'  $1  (<!• 
Klixon  5A  Reset  Ckt  Breaker  $1  Ui ,  10/$5 
2K  to  8K  Headsets  Good  Used  $3  Hu  2/$5 
Finished  Xtals  Asst  Types.. «.,^, 20  for  $1 


Battery  Charger  6&12V  Charges  up 
to  5  Amp  "Approved"  Heavy  Duty 
Design  with  KNion  Circuit  Breaker. 
Operates  220  or  110  VAC  (ot  50  or  60 
Cys  $10  t5i, ,,....,2  for  $18 


WANTED  TEST  SETS 

dfe  EQUIPMENT 

BaildswitcK  Ceramic  500W  2F/6POS  $3  (^ 

5Hy-40GMa  Choke  $4  @| - ^A^ 

6Hy-500Ma  $5  @, 2/$6 

250lifd  (a^  450  Wv  LecttytLC  4/SSB  $3  im 
Cndsr  Oil  lOMfd  x  600  $1  @,  .  :4/$3,  l2/$5 
Cndsr  Oil  6Allfil@  150aV  $4®,.  .5  for  $10 
880  Vet  (d^  735Ma  for  SSB  $12<^x ,  . ,, .2/$22 
480  Vet  @  40Ma  &  6.3  (tj^  L5A  CSD  $130 
10  Vet  @  5A  &  7.5 Vet  ®l5  (*i^, .2/$9 


SILICON  TUBE  REPLACEMENTS 

0Z4  UNIVERSAL  $1.75  (a, 4/$5 

5U4 1120  Rms/16Mlnv  %2m,  . . .  6/$8 
5R4  1900  Rms/2fiO0lnv  $6  @,  .  ,2/$10 
866  5Kv/Rms  -  10.4Kv  $10®, . .  ■3/$27 


20VAC  &  TAPS/8,  12,  16,  20V  (^.  4A,  $2  U\ 
32VCT/1A  or  2X16 V  @  lA,  $5  @ 6/J24 


Line  Filler  4.5A  @  115VAC. ..,,.,  5 
Line  Filter  5A  @  125VAC. ....... .3 

Converter  Filter  400  Ma  (Tv,  28VDC  8 
Converter  Filter  I  nput/3A(ri>  30VDC  6 
866A  Xfmr  Z.5V/10A/10Kv/lnst 

Ballentine  #300  AC/Lab  Mtr 

Choke  4Hy/0.5 A/270  $3  (ai, 

"VARIACS"  L/N  0-135v/7,5A 

"VARIACS"  L/N  0'13Sv/3A 
TWO  866 A's  &  Fil.  Xfmr.  . . 


****** 


for$l 
for$l 
for  $1 
for  $1 

,4/$10 
...$15 
. ,  $10 

. . . .  f  6 


RUSH  YOUR  ORDER  TODAY, 
QTYS  LIMITED 

Ml ca  Condsr  ,006  @  2500V 4/$l 

Snooperscope  Tube  2'^  $5@ 2/$9 

Mmi'Fan  6  or  l2Vac/60  Cys  $2®,.. .  ,3/$5 

4X150  Ceramic  Loktal  $1.25  (f4, 4/$2 

Line  Filter  2OOAmp/130VAC  $10 @,  .6/$50 

DC  3V4'  Heler/RD/800Ma  $4  (m, 2/$7 

DC  2^^"  Meter/RD/lOOMa  $3® 

DC  2Vi'  Meter/ RD/30V DC  $3  @,  . , . .  .2/$5 

DC  4'     Meler/RD/IMa/$5  (j  , 2/$9 

WANTED 
LAB  METERS!  BRIDGES! 

Modulation  Xfmr  60WA5K  to  5JK $S 

Socket  Ceramic  1625  Tube.  .  4/$l.  10/$2 
Socket  Ceramic  866  Tube.       .  .4/$!,  10/$Z 

Socket  Ceramic  4  X150/Lokta  I ,,.4/$2 

Wanted  3D4TL  -Top  $$  Paid  II 

WANTED 

YOUR  *  ORDER  -  TODAY! 

2.5M  H  Pj Wound  SOQMa  Choke  ...  .3  for  $1 

Knob  Spin-Crank  BC348  $1  («'*,  ...  3  for  $2 
MiniFan  6  or  12  VAC  $L50  Hi  ^  ...  4  for  J5 
Beam  Indicator  Selsyns  24VAC.  2  for  $10 
Precision  TU47  Feeler  Relay  Gage  $1 
Fuse  250Ma/3AG  . . , 50  for  $1, 300/$2 

DON'T  C-WRITE  <£  SEND  ORDER! 
XMTTG  Mica  Condsr  ,006  («*  2,SKv. ,  .2/$l 
Mini-Rectifier  FWB  2SMa  @  1I5V0C 
3  for  $1,  20  for  $5 

We  Buy,  Sell  A    Trade 
I  I  r       SEND  25c  FOR  CATALOG        I  I  I 
Ms^  mm^mm      Terms  Mtn.  Order  $5 

TllR       ^^^  ^^^  ^^^^ 

I  HD  Our  23rd  Year. 

lUTA  Liberty  St.,  N,Y.  6,  N.Y.  Re  2  6245 


Mjcro-Switch    Rated    40Amp    AC    &    DC 
50c  (a\  5/$2,  20/$5 

BandPass  Filters  60  or  90  or  ISOCys 
3  for  $5 

"Brunini"  6*  Parallel  Rule  @. , $1 

Linear    SawTooth    Pot    KS15138/W,iE. 
5  or  $1 

2V3G  Tube  HJV  RepI  2X2A    5/$l 

"SPERRY"  WattmtrMeas.  LoPwrRFSelf- 

Calib/SOMuW  to  lOMW $10 

Synchro  Differentials  C78249A15VAC  60 

Cycles  Less  Back  Plate  1^ $5 

Beridix  Auto  Syns  'AY"  Series    ....  .2/$2 


PL259A&S0239CO-AX  M&F 

Phone  Patch  Xfmrs  Asstd 

FT243  Xtals  &  Holders.... 

Insltd  Binding  Posts 

Sun-Cells  Selenium  Asstd 

TO36/100W  Untested  Transistors 


■■      «•     V     V 


..3/52 
..3/Jl 

..2/Jl 
.20/$l 

. .6/Jl 
. .3/Jl 


Tube  Clamps  Asstd  ............ 

.01  Mica  600WV  Condsr . , . 

.001  to  .006  mica/l200WV  Cdsr  . 

OISCAPS.002f«  5KV 

DISCAPS  .005  fe  IKV . . . 

DISC  A  PS  .0012®  6KV 

DISCAPS  .01  '^  "IKV 


#  A  jk  •* 


. . ,  .8/$l 

,-..6/$l 
„,.4/$l 

...3/11 
.,.10/$1 
„-.4/$l 
6/$l 


Stevens  Precision  Choppers  $2®,  .*.3/$5 
Helipots  Multi  Ten-Turn @,  ..,,.......$5 

Precision  3*Tum  Pot®, $2 

Precision  One^Turn  Servo  Pot©^,,.. .  .|1 

Helipot  Dials  $4  Cfl^, 3/$l0 

5  Gang  Servo-Pots  $2 @,  ........ 5/$5 

Snooperscope  Infrared  Tube  Image  Con- 
verter KiSens  2^^  dia.  KtResolution  up  to 
350  Line/in  $5  @, .3  for  $10 

Vibrator  Special  Asstd . ....3/$l 

Crystal  Oven  &  Holder $2 

THERMISTOR-VARISTORS  -  W.  E. 

D167019  Vol,  Limit  $3  e%, 5/$10 

D16S391  Therm  Coup.  $1  @, 10/$5 

D16S392  Therm  Coup.  $2  @ e/$5 

D170396  HF  Pwr  Meas.  $2  @, 6/$5 

IC  Bulb  Time  Del Zfih  15/$5 

38C/20259  Bridge  $4®, ,,..... 4/$10 

Mold  Scope  DuoDecal  Socket 3/$l 

Molded  Diheptal  Socket , .  ^«  .^  ^3/$2 

Ceramic  Maginal  Socket ,. . .  .4/$l 

Octal  Molded  ...*..«,.  ^ 20/$l 

Octal  Ceramic *. . . ., ,  .10/$1 

304TL  or  829  lohnsoti  Socket .$1 

X-Formers   All   115V-60Cy  Primary— 

2500V  m  lOMa  &  Ftl  $2  @p . . . . , 3/$5 

UOOVCT  m  300Ma,  6V  ©  lA,  5V  ©  3A  i 
125V  Bias,  abt  120DV0C  $5®, ....... 4/$15 

2«5V  @  2A  $1  f«> • 3  for  $2 

6.3  V@  lA  $1.50 @,  ... , ,. .- .4  for $S 

1-177  Tube  Hickok  Type  Checker ^9 

G.  £.  YYZ-1  Decade  Scaiing  Counter  & 

Dual  Channel  &  Meters *.....,  ^$45 

Pirani  Vacuum  Gages $39 

**ESC"  Van  Pulse  Ten  Step  Delay  Network 
TD.  SUSEC/ZlOOSi  &  .05  to  .5 ,  $36 

AM  TIME  PROD  5D0cys  Fork  Amp $33 

«*VFC"  Vibrator  Feeder  Controller 

Type  5-(Shake  Table), ,J100 

Black  Light  Lamps/UV... $2 

Osram  Mercury  HBOIOOW/2 

Hitntensity  DC  Lamps  .,,•.. -$20 

Osram  XBO450W/P  Lamp ,$50 

C.  E,  «^190T3/CL-60V/Q-lnfraR  Limp  .  $10 

Tuning  Unit  BC746  Make 

Bantam  1  Watt  less  Coils 3/$2 

Welch  Duo'Seai  ^1402B  Lge  Cap  HiVacuum 

140  Ltrs/M  &  Mtr... $200 

Consolidated  Vac.  Corp  PMC115A  Dif- 
fusion 'ION  Pump ........$125 

HiVac  Valve  C VC#VCSn  @, J75 

Temescal  VAC  Valve @, ....$12 

Electronic    VAC    Deposition    JAR    less 

Glass  Bell  6'  ID  . . . . , , -  .$100 

W.E.  nBZ  Spring  Relay  Tool .2/$l 

CD307A/6Ft  Ext  Cord  PL5S  &  JK26 $1 

Carborundum  Fine  6"  Stone  — ,..,.  J/$l 

Binding  Posts  5Way/30Amp  R&B 5/$l 

Tubes  6AG7  or  6AC7  ................  .3/$! 

WANTED  TUBES  ALL  TYPES 
We  Buy,  Sell  di  Trade  As  Welt! 
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1967  CAYALOG  OF  BARGAINS 


^onU 


1^adl^^<^ 


JUST  MAIL  IN  COUPON! 


ALL  NEW. . .  1  00  pages  of  •xcit- 
ing  equipment  and  accessories. 
Completely  illustrated. 


HOUSI  THE  HAWS  BUUT 


WORLD  R^E>'OJ;i?S*T°«i!  «».. 


1967 


■OWnMKf 


^tiuoa  t*>-  ** 


ton  ii^rM«r_ 


The  most  complet*  catalog  for 
Homi   ond   CB'*ri   #v#f  put  lo 

gether. 


Detailed  illiiitrationt.  Complete 
specifications.  Save  at  World 
Radio  Lab's  amazing  low  pricesi 


See  selected  best  buyt  on  Ro 
dios.  Recorders,  etc. 

Special  purchases  for  Electronic 
Builders. 


from  WRL  —  the  largest  and  most  personQlized 
Radio  Supply  House  in  the  World.  35  empfoyec^ 
Hams  to  assist  you  with  your  omafeur  needs. 


"The  House  the  HAMS  Bvilr' 


Buy  anything  in  the  catalog  on 
our  easy,  monthly  credit  plan* 


CLIP  A 


ND^IL  Til 


IS  COUPON   FOR  YOUR  COPY 


■VBW«*I1 


Leo  L  Meyerson 

W0CFO 
President 


WORLD  RADIO  LABORATORIES  ^^'u 

3415  Weft   Broadway 
Council   BluHi,   Iowa       51501 

Gentlemen: 

Please  rush  me  my  FREE  1967  WRL  Catalog, 

Name 
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City 


State 
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